
COLUMBIA LIBRARIES OFFSITE

HEALTH SCIENCbb Hbb 1 HIU I bU

HR02228394



xiQtam

M 3fmi
(Eolumbta Untvrraxty /

ttt X\\t (EttQ nf Nm lork

(EciUrgr of lpl|i|atriana anl» i'urgrona

Hrf^r^nr? SItbrara







Public Document No. 34

THIETY-NINTH ANNUAL REPORT

State Board of Health

MASSACHUSETTS.

BOSTON

:

WEIGHT & POTTEE FEINTING CO., STATE PEINTEES,

18 Post Office Square.

1908.



Approved by

The State Board of Publication.



MEMBERS OF THE BOARD
1907.

HENRY P. WALCOTT, M.D., Chairman, . . . .of Cambridge.

JULIAN A. MEAD, M.D., OF Watertown.

HIRAM F. ailLLS, C.E., of Lawrence.

JOHN W. BARTOL, M.D.,' of Boston.

GERARD C. TOBEY, Esq., of Wareham.

JAMES W. HULL, of Pittsfield.

Hon. CHARLES H. PORTER, of Quincy.

ROBERT W. LOVETT, M.D., of Boston.

Secretary.

CHARLES HARRINGTON,' M.D.

As.Hstant to the Secretary.

WHvLIAM C. HANSON, M.D.

Engifieer.

X. H. GOODNOUGH, C.E.

Pathologist.

THEOBALD SMITH, M.D.

Analyst of Food and Drugs.

ALBERT E. LEACH, S.B.'

HERMANN C. LYTHGOE, SB.

Chemist.

H. W. CLARK.

1 Resigned Aug. 28, 1907. = Died Sept. 11, 1908. s Resigned July 5, 1907.



Digitized by the Internet Archive

in 2010 with funding from

Open Knowledge Commons

http://www.archive.org/details/annualreportofs1907mass



While this report was in press, Dr. Charles Harrington, secretary of

the State Board of Health, died suddenly, in the prime of life, at

L}Titon, England, on September 11, in the fifty-third year of his age.

For four years he was the secretary and executive oflBcer of the Board.

He brought to it ample knowledge, ability and industry. His education

had been carried on with especial regard to the branch of medicine to

which his life was devoted. He was an original and accurate inves-

tigator of sanitary questions, a clear thinker. and a courageous adminis-

trator, and always a much-loved associate.
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GENERAL REPORT.

In accordance with the provisions of chapter 211 of the Acts of 1905,

the following report of the work of the several departments of the State

Board of Health is presented for the fiscal year ended Xov. 30, 190T, on

which date the Board was constituted as follows : Dr. John "W. Bartol of

Boston, whose resignation, after five years' faithful service, was presented

in August, 1907, having been succeeded by Dr. Eobert "\Y. Lovett of

Boston :
—

Henky p. Walcott, M.D., of Cambridge, Chairman.

Jl'liax a. Mead, M.D., of Watertown. Gerard C. Tokev, Esq., of Wareham
Hiram F. Mills, A.M., C.E., of Lowell James W. Hull, of Pittsfield.

Robert W. Lovett, M.D , of Boston. Hon. Charles H. Porter, of Quincy.

During the legislative session of 1907, the most important act which

was passed pertaining to the duties of the Board was chapter 537, which

follows :
—

Chapter .537.

An" Act to provlde for the Establishment of Health Districts axd the

Appointment op Inspectors of Health.

Be it enacted
J

etc., as folloivs:

Section 1. The state board of health shall, as soon as may be after the

passage of this act, divide the Commonwealth into not more than fifteen

districts, to be known as health districts, in such manner as it may deem

necessary or proper for earryuig out the purposes of this act.

Section 2. After the division aforesaid has been made, the governor,

with the advice and consent of the council, shall appoint in each health

district one practical and discreet person, learned in the science of medicine

and hygiene, to be state inspector of health in that district. Every nomina-

tion for such office shall be made at least seven days prior to the appointment.

The said state inspectors of health shall hold their offices for a period of five

years from the time of their respective appointments, but shall be liable to

removal from offioe by the governor and council at any time.

Section 3. Eveiy state inspector of health shall iafoiTn himself respecting

the sanitarj' condition of his district and concerning all influences dangerous

to the public health or threatening to affect the same; he shall gather all

infoi-mation possible concerning the prevalence of tuberculosis and other

diseases dangerous to the public health within his district, shall disseminate

knowledge as to the best methods of preventing tbe spread of such diseases,
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and shall take such steps as, after consultation with the state board of health

and the local state ' authorities, shall be deemed advisable for their eradication

;

he shall inform himself concerning the health of all minoi's employed in

factories within his district, and, whenever he may deem it advisable or neces-

sary, he shall call the ill health or physical unfitness of any minor to the

attention of his or her parents or employers and of the state board of health.

Section 4. The state inspectors of health shall be under the general super-

vision of the state board of health and shall perform such duties other tlian

those hereby imposed upon them as the said l)oard from time to time shall

detei-mine. They shall keep a record of their proceedings and observations,

shall annually make a report of the same to said board on or before the

thirty-first day of October, shall from time to time furnish said board with

such information as it may require touching circumstances ai¥ecting the

public health in their respective districts, and shall in every instance where

written suggestions are made by them to the local authorities send copies of

such suggestions to said board.

Section 5. The state inspectors of health shall, under the direction of the

state board of health and in place of the inspection department of the district

police, enforce the provisions of section forty-one of chapter one hundred

and four of the Revised Laws so far as said section provides that factories

shall be well ventilated and kept clean, sections forty-one, forty-four and

forty-seven to sixty-one, inclusive, of chapter one hundred and six of the

Revised Laws, chapter three hundred and twenty-two of the acts of the year

nineteen hundred and two, chapter four hundred and seventy-five of the acts

of the year nineteen hundred and three, chapter two hundred and thirty-

eight of the acts of the year nineteen hundred and five, and chapter two hun-

dred and fifty of the acts of the year nineteen hundred and six ; and the powers

and duties heretofore conferred and imposed upon the members of said

inspection department of the district police by section eight of chapter one

hundred and eight of the Revised Laws in respect to the foregoing sections

and acts, and in respect to all acts in amendment thereof or in addition

thereto, and in respect to any other laws, are hereby conferred and imposed

upon said state inspectors of health or such other officers as the state board

of health may from time to time appoint: provided, however, that neither

said board of health nor any inspector thereof shall have authority to require

structural alterations to be made in buildings, but shall report the necessity

therefor to the inspection department of the district police. Wherever in

said provisions of law the words " inspector " or " inspectors of factoi'ies and

public buildings ", " inspection department of the district police ", " in-

spector " or " inspectors of the distinct police ", " district police ", " factory

inspector " or " inspectors ", and " member " or " members of the district

police " occur, they shall be taken to mean state inspector or inspectors of

1 This is the phraseology of the bill as enacted. In its original form the expression used was
" local health authorities " (House Bill 1408), but in its next form the word state was substituted,

probably through inadvertence.
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health. AVherever the words " chief of the district police " occur, they shall

be taken to mean the state hoard of health.

Section' 6. The governor, with the advice and consent of the council,

shall establish the salaries of said state inspectors of health, having regard

in each district to the extent of territory, the number of inhabitants, the

chai'acter of the business there carried on, and the amount of time likely to

be required for the proper discharge of the duties. The salaries thus estab-

lished shall be paid from the treasury of the Commonwealth monthly.

Sectiox 7. There may be expended out of the treasury of the Common-

wealth annuall}', for the purposes sijecified in this act, for salaries, a sum not

exceeding twenty-five thousand dollars, and for other expenses, a sura not

exceeding five thousand dollars.

Section S. For the purpose of cai'rying out the provisions of this act the

state board of health may employ from time to time experts in sanitation.

Section 9. This act shall take effect ui^ou its passage. [Approved June

19, 1907.

In accordance with the provisions of section 1 of this act the Board,

on July 9, divided the Commonwealth into fifteen districts, as fol-

lows :
—

Health District Xo. 1. — The counties of Barnstable, Dukes and Nantucket,

and the town of Wareham.

Health District No. 2. — The cities of Fall River and New Bedford, and

the towns of Acushnet, Berkley, Dartmouth, Dighton, Fairhaven, Freetown,

Marion, Mattapoisett, Rehoboth, Rochester, Seekouk, Somerset, Swansea and

Westport.

Health District No. 3. — Plymouth County, exclusive of the towns of

Marion, Mattapoisett, Rochester and Wareham, and, in addition, the towns of

Cohasset and WejTnouth.

Health District No. 4. — The cities of Quincy and Taunton, and the towns

of Attleborough, Avon, Bellingham, Blackstone, Braintree, Canton, Dedham,

Easton, Foxborough, Franklin, Holbrook, Hyde Park, Mansfield, Milton,

Norfolk, Norton, North Attleborough, Norwood, Plainville, Randolph, Rayn-

ham, Sharon, Stoughton, "Walpole, Westwood and TTrenthani.

Health District No. 5. — Suffolk County.

Health District No. 6.— The cities of Cambridge, Everett, Maiden, Medford,
Melrose and Somer^'ille, and the towns of North Reading, Reading, Stoneham

and Wakefield.

Health District No. 7. — The cities of Beverly, Gloucester, Lynn and Salem,

and the towns of Danvers, Essex, Ipswich, Hamilton, Lynnfield, Manchester,

Marblehead, Middleton, Nahant, Peabody, Rockport, Saugus, Swampseott,

Topsfield and Wenham.
Health District No. 8. — The cities of Haverhill, Lawrence and Newbuiy-

port, and the towns of Amesbury, Andover, Boxford, Georgetown, Groveland,
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Merrimac, Methuen, Newbury, North Andover, Rowley, Salisbury and West

Newbury.

Health District No. 9. — The cities of Lowell and Woburn, and the towns

of Acton, Arlington, Ayer, Bedford, Billeriea, Boxborough, Burlington, Car-

lisle, Chelmsford, Concord, Dracut, Dunstable, Groton, Harvard, Lexington,

Lincoln, Littleton, Maynard, Pepperell, Shirley, Stow, Tewksbury, Townsend,

Tyngsborough, Westford, Wilmington and Winchester.

Health District No. tO.— The cities of Marlborough, Newton and Waltham,

and the towns of Ashland, Belmont, Brookline, Dover, Framingham, Grafton,

Holliston, Hopedale, Hopkinton, Hudson, Medfield, Medway, Mendon, Mil-

ford, Millis, Natick, Needham, Northborough, Sherborn, Shrewsbury, South-

borough, Sudbury, Upton, Watertown, Wayland, Wellesley, Westborough and

Weston.

Health District No. 11.— The city of Worcester, and the towns of Auburn,

Brookfield, Charlton, Douglas, Dudley, Leicester, Millbury, Northbridge, North

Brookfield, Oxford, Southbridge, Spencer, Sturbridge, Sutton, Uxbridge,

Warren, Webster and West Brookfield.

Health District No. 12.— The city of Fitchburg, and the towns of Ashburn-

ham, Ashby, Athol, Barre, Berlin, Bolton, Boylston, Clinton, Dana, Gardner,

Hardwick, Holden, Hubbardston, Lancaster, Leominster, Lunenburg, New
Braintree, Oakham, Paxton, Petersham, Phillipston, Princeton, Royalston, Rut-

land, Sterling, Templeton, Westminster, Winchendon and West Boylston.

Health District No. 13. — Franklin County, and all of Hampshire County

excepting the towns of Hunting-ton, Middlefield and Worthington.

Health District No. 14. — Hampden County, and, in addition, the towns of

Huntington, Middlefield and Worthington.

Health District No. 15.— Berkshire County.

On the tenth day of July, 1907, the following were appointed by the

Governor to be State inspectors of health :
—

District No. 1. — Dr. Charles G. Morse, Wareham.
District No. 2. — Dr. Adam G. MacKnight, 355 North Main Street, Fall

River.

District No. 3.— Dr. Wallace C. Keith, 237 North Main Street, Brockton.

District No. 4. — Dr. Elliott Washburn, 50 Broadway, Taunton.

District No. 5.— Dr. Han'y Linenthal, 327 Blue Hill Avenue, Boston.

District No. 6.— Dr. Albert P. Norris, 728 Massachusetts Avenue, Cam-
bridge.

District No. 7.— Dr. J. William Voss, 108 Cabot Street, Beverly.

District No. 8.— Dr. William Hall Coon, 70 Newbury Street, Lawrence.

District No. 9. — Dr. Charles E. Simpson, Lowell Hospital, Lowell.

District No. 10.— Dr. William W. Walcott, 32 West Central Street, Natick.

District No. 11.— Dr. Melvin G. Overlook, 91 Chandler Street, Worcester.

District No. 12.— Dr. Lewis Fish, 7 Highland Avenue, Fitchburg.

District No. 13. — Dr. Harvey T. Shores, 177 Elm Street, Northampton.



No. 34.] GENERAL REPORT. 5

District No. 14.— Dr. Richard S. Benner, 10 Chestnut Street, Springfield.

Resigned in October and was succeeded by Dr. Herbert C. Emerson of

Springfield.

District No. 15. — Dr. Lyman A. Jones, 170 Main Street, North Adams.

Under the rules, consideration was postponed until July 17, when the

appointments were severally confirmed by the Council.

Summaries of the reports called for by section 4 are presented in the

Supplement.

Diseases Daxgerous to the Public Health.

Prior to the legislative session of 1907, the expression " diseases danger-

ous to the public health," which appears in several sections of chapter

75 of the Revised Laws and of later acts, was nowhere defined, and in

consequence a very wide latitude was allowed to householders and medi-

cal practitioners in reporting cases of infective diseases to local boards

of health, and to local boards in reporting the same to the State Board

of Health; and much confusion and dispute arose between different

communities in the adjustment of claims presented under chapter 213

of the Acts of 1902. The Legislature of 1907 passed two important

amending acts, which leave no discretion to individuals and local author-

ities in defining the term, and prevent further disputes and litigation.

The first of these has reference to the term as it is used in chapter 213

of the Acts of 1902. It is as follows :
—

Chapter 18.3.

An' Act to authorize the State Board of Health to define what Dis-

eases ARE TO BE deemed DaNGEROUS TO THE PUBLIC HeALTH.

Be it enacted, etc., as follows:

Section 1. The state board of health is hereby authorized and directed to

define what diseases shall be deemed to be " dangerous to the public health,"

as the term is used in chapter two hundred and thirteen of the acts of the year

nineteen hundred and two.

Section 2. This act shall take ei¥eet upon its passage. [Approved March

8, 1907.

At a meeting of the Board, held on Aug. 1, 1907, the following dis-

eases were classed as " dangerous to the public health " within the mean-

ing of the said chapter :
—

Actinomycosis. Leprosy. Tuberculosis.

Asiatic cholera. Malignant pustule. Tj'phoid fever.

Cerebro-spinal meningitis. Measles. • Typhus fever.

Diphtheria. Scarlet fever. Whooping cough.

Glanders. SmalliDox. Yellow fever.
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The second (chajDter 480) has reference to the compiilsor}' notification

and registration of tuberculosis and other diseases dangerous to the pub-

lic health, and amends sections 49, 50 and 52 of chapter 75 of the Re-

vised Laws by inserting after the word " disease," wherever it occurs, the

words "declared by the state board of health to be" (dangerous, etc.).

The sections so amended read now as follows :
—

Section 49. A householder who knows that a person in his family or

house is sick of smallpox, diphtheria, scarlet fever or any other infectious or

contagious disease declared by the state board of health to be dangerous to

the public health shall forthwith give notice thereof to the board of health

of the city or town in which he dwells. Upon the death, recovery or removal

of such person, the householder shall disinfect to the satisfaction of the board

such rooms of his house and articles therein as, in the opinion of the board,

ha\o been exposed to infection or contagion. Shoidd one or both eyes of an

infant become inflamed, swollen and red, and show an unnatural discharge

at any time within two weeks after its birth, it shall be the duty of the nurse,

relative or other attendant having charge of such infant to report in writing

within six hours thereafter, to the board of health of a city or town in which

the parents of the infant reside, the fact that such inflammation, swelling and

redness of the eyes and unnatural discharge exist. On receipt of such

report, or of notice of the same symptoms given by a physician as provided

by the following section, the board of health shall take such immediate action

as it may deem necessary in order that blindness may be prevented. Whoever
violates the provisions of this section shall be punished by a fine of not more

than one hundred dollars.

Section 50. If a physician knows that a person whom he is called to visit

is infected with smallpox, diphtheria, scarlet fever or any other disease de-

clared by the state board of health to be dangerous to the public health, or if

one or both eyes of an infant Avhom or whose mother he is called to visit

become inflamed, swollen and red, and show an unnatural discharge within

two weeks after the bii-th of such infant, he shall immediately give notice

thereof in Avriting over his own signature to the selectmen or board of health

of the town; and if he refuses or neglects to give such notice, he shall forfeit

not less than fifty nor more than two hundred dollars for each offence.

Section 52. If the board of health of a city or town has had notice of a

case of smallpox, diphtheria, scarlet fever or of any other disease declared

by the state board of health to be dangerous to the public health therein, it

shall within twenty-four hours thereafter give notice thereof to the state

board of health stating the name and the location of the patient so afflicted,

and the secretary thereof shall forthwith transmit a copy of such notice to

the state board of charity.

x4t a meeting of the State Board of Health, held Aug. 1, 1907, the

following diseases were declared to be " dangerous to the public health,"

and hence notifiable under the provisions of the above sections :
—
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Actinomycosis. Maliguaut pustule. Tulierculosis.

Asiatic cholera. Measles. Typhoid fever.

Cerebro-spinal meningitis. Scarlet fever. Typhus fever.

Diphtheria. Smallpox. Varicella.

Glanders. Tetanus. "Whooping cough.

Leprosy. Trichinosis. Yellow fever.

POLLUTIOX OF BOSTOX HaRBOR.

On March 11, 190T, the Legislature passed the following order: —

Ordered, That the State Board of Health is hereby directed, from informa-

tion in its possession or which it may readily obtain, to report to the next

General Court, not later than January 1.5, as to the best means of preventing

the further pollution of Boston harbor by the discharge of foul sewage at

Moon Island.

The report called for follows :
—

The sewage discharged at the Moon Island outlet is that which is collected

by the main drainage system of the city of Boston. In character it is not

essentially different from that of other cities, except for a slight admixture of

salt water which leaks into the sewers located near the shores of the harbor

and its estuaries, through tide gates and in other ways. It becomes somewhat

decomposed in its passage through the deposit sewers, the tunnel, and espe-

cially the reservoirs at Moon Island, in which it is stored for several hours in

order to admit of its discharge only in the second and third hours of the out-

going tide, when the currents are most favorable for its speedy removal and

dilution with a large volume of sea water; but at the time of its dischai-ge it

is not noticeably more offensive than the sewage of other cities and towns

stored in reservoirs for convenience in disposal.

The Boston main drainage works were completed and the outlet at Moon
Island first used in 1884. The quantity of sewage discharged there gi-adually

increased for many years, owing to the growth of the city and the extension

of sewers into metropolitan areas adjacent thereto, chiefly in the Charles and
Xeponset River valleys. The quantity of sewage delivered at Moon Island

eventually became so great that the reservoir capacity became unequal to the

storage of all of the sewage for a sufficient length of time to allow for its dis-

cbarge in the two most favorable hours of the outgoing tide; but in 1899 the

capacity of the reservoirs was doubled, and the necessity for discharging con-

siderable quantities of sewage at imfavorable times was removed. In 1904 the

quantity of sewage delivered at this outlet was greatly reduced by the com-
pletion of the high-level sewer and the diversion of all of the sewage of the

Charles and Neponset River valleys into the high-level system, which has a
separate outlet at Peddocks Island. In subsequent years the sewage of other

considerable areas has been connected with the high-level s^'stem, and, while

no satisfactory records of the quantity of sewage discharged at Moon Island
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are available, the quantity discharged at Peddoeks Island— all of which has

been diverted from the Moon Island outlet within the past three years—
amounted during the year 1906 to 33,600,000 gallons per day. It is probable

that the quantity of sewage discharged at Moon Island at the present time is

considerably less than 100,000,000 gallons per day.

In the summer of 1905, after the quantity of sewage discharged at Moon
Island had been reduced by the diversion of the sewage of the Charles and

Neponset River valleys into the high-level system, an investigation was made

by this Board to determine the condition of the water of Boston harbor and

the effect of the discharge of sewage therein. This investigation showed that

the quantity of free ammonia present in the waters of the inner harbor—
i.e., inside or west of a line drawn from the easterly end of East Boston to

South Boston— was greater on the outgoing tide than anywhere in the region

of the harbor about Moon Island, excepting in the narrow path taken by the

sewage in passing from Moon Island to the sea and within two and one-half

miles of Moon Island. On the incoming tide the quantity of free aromonia

found in the water of the inner harbor was greater than was found anywhere

in the region about Moon Island, excepting immediately about the sewer outlet

itself.

The same is true of the results of bacterial examinations. On the outgoing

tide the number of bacteria was higher in the inner harbor than anywhere

about Moon Island, excepting in the immediate track of the sewage and

within two and one-half miles of the outlet. On the incoming tide the number

of bacteria was greater in the inner harbor than anywhere in the neighbor-

hood of Moon Island, excepting immediately about the outlet.

Other examinations were made to determine more definitely the area affected

by the discharge of sewage at the Moon Island outlet, and samples of water

were collected for analysis from numerous stations for a long distance about

this outlet. The results confirm those of the previous investigations, showing

that the effect of the sewage discharged at the Moon Island outlet upon the

harbor water is markedly noticeable only in a restricted area extending from

the outlet along the jDath taken by the sewage toward the sea, and that outside

of this area, which at its greatest extension does not exceed two and one-half

miles in length by one-half to three-quarters of a mile in width, and then only

during the outgoing tide, — the period when the sewage is discharged,— is the

water noticeably more polluted, as shown by chemical or bacterial analysis,

than the water in the inner harbor.

An examination of the outlet at Moon Island in August, 1907, and obsei'va-

tions of the discharge of sewage there, indicate that the works at that point

are well eared for, and the times of discharge strictly adhered to by the officer

in charge of that work.

While the order of the Legislature does not appear to have been intended to

include the main sewer outlets at Deer Island and at Peddoeks Island, the

Boai'd would add that the sewage from those outlets— which is discharged in

smaller quantities and also continuously at all stages of the tide, and hence in

a very much smaller volume than at Moon Island— has a much less noticeable
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effect upon the harbor water than that discharged at Moon Island during the

few hours immediately after it is discharged there.

In view of the fact that the waters of the inner harbor of Boston show

more evidence of pollution than the waters of the outer harbor, excepting in

the neighborhood of the main sewer outlets and in the immediate track of the

sewage from Moon Island after it has been discharged and is on its way to

sea, and in view of the results of observations of the Board showing that the

pollution of the inner harbor is not due to the discharge of sewage at Moon

Island or at either of the other main outlets, the Board sees no present neces-

sity for the adoption of means for the prevention of the further pollution of

the harbor by the discharge of sewage at Moon Island or at either of the other

main outlets.

Establishment axd Enlargement of Cemeteries.

On March 26, 1907, the Legislature passed the following order: —

Ordered, That the State Board of Health be directed to make an investiga-

tion of the conditions under which new cemeteries should be established and

old cemeteries enlarged, and report to the next General Court not later than

January 15 the result of such investigation, together Avith such recommenda-

tions as said Board may deem advisable.

The report called for follows :
—

The investigation has been made from the material alread.v in the posses-

sion of the Board, and by means of special reports made by the State inspect-

ors of health in the fifteen health districts of the State.

The existing statutes (chapter 78, section 30) provide that no land shall be

used for the purpose of burial unless by permission of the town or of the

mayor and aldermen of the city in which the land lies. The statutes also jDro-

vide (chapter 78, section 31) that boards of health may make regulations con-

cex'uing burial grounds and interments within their cities and towns. These

statutes at present control the establishment of new cemeteries and the ex-

tension of old ones.

It seems to the Board important that the location of cemeteries where they

may affect public water supplies should be controlled, and it has been the cus-

tom of the Board in making rules and regulations for the sanitary protection

of public water supplies to provide a n;le that no lands, not under the control

of cemetery authorities and used for cemetery purposes, at the time rules are

made for the sanitary protection of a public water supply, shall be used for

such purposes within the watershed of that source except with the written

api^roval of the State Board of Health. While many cities and towns have

availed themselves of these rules, a much larger number have not yet done so,

and are consequently without protection from the location of new cemeteries

or the extension of old ones within the watersheds of their sources of supply.
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It appears to the Board desirable that such protection should be provided by

statute.

The provisions of existing laws aj^pear to the Board inadequate for the pro-

tection of the public against the location of a cemetery in an objectionable

l^lace, especially in places where, Avhile unobjectionable to the inhabitants of

the city or town in which it was located, it might be injurious to inhabitants

of an adjoining city or town; and the Board would advise that provision be

made for an appeal, in cjuestions of the location or extension of cemeteries,

from the action of the eitj^ or town to the State Board of Health.

An examination of the statutes relating to cemeteries in other States of the

United States and in foreign countries shows that in many of these there are

regulations si^ecifying definite distances from dwelling houses within which,

without consent of the owner, no cemetery or extension of a cemetery shall be

located. No such provision is found in the statutes of Massachusetts, and, in

the opinion of the Board, it is reasonable and desirable to provide such a

. limit. In the States of this country having such regulations the distance varies

from about 200 feet to more than half a mile, the average of those not exces-

sively great being 400 feet. In England the prescribed limit is 300 feet. The

limit of 300 feet is not an unreasonable one for the conditions found in

Massachusetts, and the Board recommends that such legislation be made.

Watek Supply and Sewerage.

The Board received during the year 12-i applications for advice with

reference to water supply, sewerage, sewage disposal and matters relat-

ing thereto. Of these applications, 87 were in relation to water supply,

8 to sources of ice supply, 24 to sewerage, drainage and sewage-disposal

systems, and 5 to miscellaneous matters.

ExAMiXATiox 01^ "Water Supplies.

A public water supply was introduced during the year in the town of

Chelmsford, and at the end of the year 185 of the 354 cities and towns

in the State were provided with public water supplies. All of the cities

and towns having a population, according to the census of 1905, in

excess of 3,500, are now provided with public water supplies, except

the towns of Barnstable, Blackstone, Dartmouth, Dudley, Templeton

and Tewksbury. The cities and towns having public w^ater supplies

contain approximately 93 per cent, of the total population of the State.

The usual chemical and microscopical analyses of the waters of public

water supplies have been continued, and bacterial examinations have

been made of many of the ground w-aters. The total number of sources

examined during the year was 278, many of which were inspected by

the engineer of the Board or his assistants.

In previous reports attention has been called to the objectionable con-
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dition of the water supplies of Franklin and Great Barrington. The

town of Franklin has recently acquired the property, franchises, etc., of

the Franklin AVater Company, has completed works for the introduction

of water from wells west of Beaver Pond, and has discontinued the use

of the objectionable sources from which the supply of the town had

previously been drawn. The town of Great Barrington continues to use

Green River as its principal source of water supply, notwithstanding the

fact that the stream and its tributaries are exposed greatly to pollution

from the population on its watershed, and the danger of injury to health

involved in these conditions.

Water Supply of Lyxx.

By the provisions of chapter 509 of the Acts of the year 1906 the

State Board of Health and the water board of the city of L5Tin were

authorized and directed to investigate plans for enlarging and improv-

ing the water supply of that city, and the results of this investigation

were presented to the Legislature of 1907. The following act was then

passed, authorizing the city to enlarge and improve its water supply

and make an additional water loan :
—

Acts of 1907, Chapter 479.

Ax Act to authorize the City of Lynx to enlarge axd improve its

Water Supply and to make an Additional Water Loan,

Be it enacted^ etc., as follows:

Section 1. The city of Lynn, for the puipose of enlarging and improving

its water supply, is hereby autliorized to issue from time to time bonds, notes

or scrip, to be denominated on the face thereof, Lynn Water Loan, Act of

1907, to an amount not exceeding three hundred thousand dollars in addition

to the amounts heretofore authorized by law to be issued by said city for

similar purposes, which shall be payable at the expiration of periods not

exceeding thirty years from the dates of issue, shall bear interest payable

semi-annually at a rare not exceeding four per cent per annum, and shall be

signed by the treasurer and countersigned by the board of water commis-

sioners and by the mayor of the city. The city maj^ sell such securities at

public or piivate sale, or pledge the same for money borrowed for the pur-

poses of this act, upon such terms and conditions as it may deem proper,

proA'ided that they shall not be sold for less than the par value thereof.

Section 2. The said city shall, at the time of authorizing said loan, pro-

A"ide for the pa^^nent thereof in such annual proportionate payments as will

extinguish the same Avithin the time prescribed by this act; and when a vote

to that effect has been passed the amount required thereby shall without

further vote be assessed by the assessors of the city in each year thereafter

in the same manner in which other taxes are assessed until the debt mcurred

by the loan is extinguished. The city shall also raise annually by taxation a
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sum which, vrith the income derived from water rates, will be sufficient to pay

the interest as it accrues on the securities issued under authority hereof.

Section 3. The proceeds of the sale or pledge of the said securities shall

be used for necessary expenditures in connection with the enlargement and

development of the water supply system of the city, and for the protection

and improvement of the quality of the water; and the city may take, or

acquire by purchase or otherwise, and hold for said pui'poses, any lands,

easements or rights of vraj necessary for the purposes of this act, and for

the purposes aforesaid may erect on any lands purchased, taken or held,

proper dams, reservoirs, buildings, conduits, pipes, fixtures, filters or other

structures neeessaiy for the said purposes : provided, however, that no lands

or rights therein shall be purchased, taken or used under this act without the

consent of the state board of health, given after notice and a public hearing.

In carrying out the provisions of this act the city of Lynn shall have the

authority and be subject to all the duties, restrictions and liabilities set forth

in chapter two hundred and eighteen of the acts of the year eighteen hundred

and seventy-one and acts in amendment thereof or addition thereto.

Sections'' 4. The construction of the works necessary for the enlargement

and development of the said water supply and for protecting and improving

the quality of the water shall be begmi by said city, acting through its public

water board, within one year, and shall be completed within three yeai-s

after the passage of this act. The said works shall provide an adequate

quantity of good water for all the requirements of the city, for the proper

sanitary protection of such water and for the elimination and diversion from

the sources of supply of all polluted waters, or for their purification or

treatment, in such manner as will fully protect the public health.

Section 5. The constniction of the said works shall be carried out by

the public water board of said city, and the board is hereby further authorized

and directed to make all uecessarj' preliminary investigations and to prepare

plans for the works, and for this purpose shall have power to employ

engineering experts as to the sanitary protection, storage and purification of

water, and such other assistance as may be necessary. The preliminary

investigations herein authorized shall include: an estimate of the cost of

cleansing and making sanitary the watersheds of Fillings pond and Beaver

Dam brook, so-called, in the town of Lynnfield, and of the cost of connecting

the same with the present sources of water supply, together with an estimate

of the amount of increase in the sui-)ply of water obtainable by the use of

said pond and brook; an estimate of the cost of a conduit or pipe line to

convey water from the Ipswich river or Martin's brook either separately or

in connection with the water of Fillings pond and Beaver Dam brook into

the present reservoirs of the city of LjTin, or for pumping water either from
said Ipswich river or said Martin's brook into said Fillings pond or the

present reser'\-oirs by the plan deemed by said board to be most advisable;

an estimate of the cost of cleaning or covering the bottom of Walden pond
and of other ponds now used by the city of Ljmn, or such parts of the

bottom of Walden pond or the other ponds as have not so been treated;
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an investigation of the quality of the waters of all of the various sources and

tributaries now used or available for the use of said city, with chemical

and bacterial examinations thereof, at such points as may be agreed upon

by the engineers and experts employed by the Lynn water board and the

state board of health, including an investigation of all sources and causes

of pollution or objection affecting the present or proposed sources of supply

of the city of Lynn, the best methods of removing the same, and the esti-

mated cost thereof.

Section- 6. No act shall be done or liability incurred under this act in

enlarging or impro%ing the water supply of the city of Lynn, except in the

making of surveys and investigations and the preparation of plans hereby

authorized, imtil plans of the proposed conduits, reservoirs, pipe lines,

except distribution pipes, filters or other works necessary to provide an

adequate quantity of pure water for the city have been submitted to and

approved by the state board of health; and the said plans shall be presented

to said board for approval not later than December thirty-first, nineteen

hundred and seven, and shall be acted upon by said board on or before the

third Wednesday in January in the year nineteen hundred and eight,

Sectiox 7. This act shall take effect upon its passage.

Water Supply of Latveexce.

Early in the year 1906 a contract was made by the city of Lawrence

for the construction of a covered sand filter, to increase the capacity of

the works for filtering its water supply drawn from the Merrimack

Elver, The new filter had not been completed at the end of the year,

and early in January, 1907, the city applied to the neighboring towns

of Andover and Xorth Andover for emergency supplies from the works

of each of those towns.

By the provisions of chapter 25, section 35, of the Revised Laws, as

amended by chapter 361 of the Acts of the year 1902, the city council

of a city or the selectmen or water conunissioners of a town may pur-

chase water from any city, town or water company for a period of not

more than six months in any one year in such quantities as may be

necessar}' to relieve an emergency, provided the State Board of Health

approves the source of supply. The act also provides that the vote of a

citv'- council or the inhabitants of a town to make or authorize such pur-

chase shall be conclusive evidence of the existence of the emergency.

The town of Andover, in response to the request from the city of

Lawrence, voted, on Jan. 7, 1907, to grant an emergency supply of

water to that citv'': and a connection with the mains of the town of An-

dover was completed on January 10, and water turned into the Law-

rence mains on January 11. The pressure in the mains of the town of

Andover is higher than in those of the city of Lawrence, but the quantity
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that would flow throiig-h the connection nnder the available head was not

sufficient to provide all of the additional quantity of water required. The

application of the city of Lawrence to the town of Xorth Andover for

an emergency supply from that town was submitted to a toTvm meeting

called for the purpose, and at this meeting the town voted to refuse the

aid requested. The city then appealed to the Legislature for an act to

enable it to secure such additional supply as could be provided without

difficultv by the to^vn of Xorth Andover, and in response to this petition

the Legislature passed the following act :
—

Acts of 1907, Chapter 89.

An Act to authorize the City of Lawrexce to obtain a Temporaey

SupPLV OF Water from the Town of North Andover.

Be it enacted, etc., as folloics:

Section 1. The city of Lawrence, for the purpose of obtaining a tem-

porary additional supply of water, may extend its water pipes into the town

of North Andover and may connect said pipes with the pipes of the North

Andover water works at such point or points as may be approved by the

water cormnissiouers of said town. At the expiration of the time named

in section two of this act all connection of the pipes of said town and city

shall be discontinued.

Section 2. The town of North Andover, acting by its water commis-

sioners or board of public works, is hereby authorized to take such quantity

of water from the great pond in said town, in addition to the quantity

which it is now authorized by law to take, as the state board of health may
designate, and to supply the same daily to the city of Lawrence for a period

not exceeding six months from the passage of this act; but nothing herein

contained shall require said town to diminish the quantity of water requii-ed

for its own daily needs or to furnish more to said city than its present piunps

and machinery can furnish by reasonable use thereof.

Section 3. The city of Lawrence shall pay all damages that may be

sustained by any pei'son or corporation by the taking or supplying of water

or by extending its pipes and making connections with the pipes of the

North Andover water works, or by reason of any other act done by said

city or said town under the authority of this act; and such damages shall be

assessed and determined in the manner provided by chapter forty-eight of

the Revised Laws, and any petition for such damages shall be filed within

three j^ears after the supply of water to said city under this act has ceased.

Section 4. The city of Lawrence shall pay to the town of North Andover

for the water so obtained a sum which may mutually be agreed upon, or, in

case of a disagreement as to the amount to be paid, the superior court for

the county of Essex shall, upon petition, appoint one or more commissioners

to hear the parties and to report to the court the facts, or the facts with

evidence, which report when finally approved by the court shall be binding
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upon the parties. The compensation of said commissioner or commissioners

shall be fixed by the court and paid in the same manner as are the fees of

auditors ajipointed by the court.

Sectiox 5. This act shall take effect upon its passage.

Upon the passage of tliis act a connection was made as quickly as

possible with the mains of the town of North Andover, and water from

the works of that town was turned into the Lawrence mains on Feb. 14,

1907. As in the case of Andover, the pressure in the North Andover

mains is greater than in those of Lawrence.

By the use of the water secured from the towns of Andover and North

Andover the city of Lawrence was enabled to secure enough water, in

addition to the quantity that the filter would furnish, to supply all the

requirements of the city during the winter, and the water from Andover

was shut off on April 29 and that from North Andover on April 30,

1907. During the period while these sources were in use the total quan-

tity of water supplied by Andover was 49,672,000 gallons and by North

Andover 37,160,000 gallons, a total of 86,832,000 gallons, or an average

of 797,000 gallons per day in the period from January 11, when water

was first turned on from Andover, to April 30, when the supply from

the towns was finally shut off.

The construction of the new filter was delayed by the falling of a por-

tion of the roof early in the spring; but the work was finally completed

and water turned on to the filter for the first time on Nov. 5, 1907.

The new filter is adjacent to the old one on its up-stream side, is con-

structed at approximately the same level, and will be supplied with

water by gravity from the same intake from the Merrimack Elver. The

filter consists of a single chamber 312.6 feet long and 103.5 feet wide,

and has a superficial area of about 32,000 square feet, or about three-

quarters of an acre. Its capacity for purifying the water of the Merri-

mack Eiver is about 1,600,000 gallons per day. The specifications for

the filter call for sand of similar character to that in the old city filter,

with provision for similar operation. The effluent from the filter will be

discharged into the present pump well at the pumping station as soon as

the filter reaches good working order.

Rules and Regulations for preventing the Pollution and secur-

ing THE Sanitary Protection of Waters used as Sources of

Water Supply.

In the last annual report the Board recommended the passage of an

act authorizing it to delegate authority to grant or withhold permits for

boating, fishing, ice cutting, etc., to local authorities, subject to its
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advice and regulation; and the Legislature subsequently passed an act

(chapter 467 of the Acts of 1907) entitled, "An Act to authorize the

state board of health to delegate certain authority to boards of health,

water boards and water commissioners in cities and towns/' by which

section 113 of chapter 75 of the Revised Laws is amended, so that said

section now reads as follows :
—

Sectiox 113. Said board may cause examinations of such waters to be

made to ascertain their puiity and fitness for domestic use or their hability

to impair the interests of the public or of persons lawfully using them or

to imperil the public health. It may make rules and regulations to prevent

the pollution and to secure the sanitary protection, of all such waters as are

used as sources of water supph'. Said board may delegate the granting and

withholding of any pennit required by such rules or regulations to state

boards and commissions and to selectmen in towns and to boards of health,

water boards and water commissioners in cities and towns, to be exercised

by such selectmen, boards and conunissions, subject to such recommendation

and du'ection as shall be given from time to time by the state board of

health; and upon complaint of any person interested said board shall

investigate the granting or withholding of any such permit and make such

orders relative thereto as it may deem necessarj- for the protection of the

pubUc health.

Under authority given by the statutes, the State Board of Health has

at various times adopted rules and regulations for the protection of the

water supplies of the following cities and towns :
—

Abington and Rockland.

Amherst.

Attleborough.

Brockton and Whitman.

Cambridge.

Chicopee.

Danvers and Middleton.

Easthampton.

Fall River.

Falmouth.

Fitchburg.

Gi'eenfield.

Haverhill.

Lincoln and Concord.

Lynn.

Marlborough.

Mavnard.

Xorthampton.

Xorthborough.

Xorwood.

Peabody.

Pittsfield.

Plymouth.

Randolj^h and Holbrook.

Rockport.

Salem and Beverly.

Springfield and Ludlow.

Taunton.

Wakefield.

Westfield.

West Springfield.

Weymouth.

Worcester.
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After the passage of the law above quoted the Board voted to delegate

the granting and withholding of any permit required by such rules and

regulations to the authority in each of the above cities and towns having

charge of the public water supply, to be exercised by such authority,

subject to such reconnnendation as shall be given by the Board from

time to time.

Examination of Sewer Outlets.

The examination of sewer outlets has been continued as in previous

years, special attention having been given to the sewage-disposal works

in various parts of the State. New S5'stems of sewerage and sewage dis-

posal were constructed during the year in Northbridge (Whitinsville),

^Marion and Milford, and the works in the two former towns were com-

pleted and their use begun during the year. The works at Milford were

practically completed at the end of the year, but no connections with the

system have yet been made.

The main sewerage works of the city of Salem, which provide also for

the disposal of the sewage of the town of Peabody, were completed and

put into operation on Dec. 31, 1906, and a number of sewers have already

been connected with this system. A system of sewerage has been con-

structed in the towTi of Peabody also, and connections are now being

made there. With the completion of these works it is now practicable to

remove the sewage and especially the great quantity of manufacturing

waste which formerly polluted the North Eiver and other streams and

estuaries in and about Salem and Peabody to the new outlet into the sea

near Great Haste Island, about a mile from the shore of Salem harbor.

Pollution of Stony Brook.

Attention was called in the last annual report to the increasing pollu-

tion of the Stony Brook channels, and the objectionable condition of the

sewerage and drainage systems in the Stony Brook valley. The Legis-

lature subsequently passed an act (chapter 485 of the Acts of the year

1907) entitled, "An Act relative to the construction of sewerage works

within the watershed of the Charles Eiver basin by the city of Boston,"

which provided that the city of Boston should, in the year 1907, expend

$100,000, and in each year for the next five 3^ears expend ^o of 1 per

cent, of its taxable valuation in the construction of works for the separa-

tion of sewage from surface or storm water within the watershed of

Stony Brook and other areas tributary to the Charles Eiver basin. The

act further provides that no work shall be done until the plans have been

approved by a board consisting of the chairman of the State Board of
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Health, the chairman of the Boston board of health and the city engi-

neer of Boston, and that the officer or board having charge of the con-

struction of sewerage works in the city of Boston shall file with said

board a plan of existing sewers and drains within the watersheds indi-

cated, or in such portion of these watersheds as the iDoard may desig-

nate from time to time. The only provision of this act which relates to

the State Board of Health is a clause which provides that the officer or

board having charge of the construction of sewerage works in the city of

Boston shall, on or before the thirtieth day of Xoveml:)er in each year,

file with the State Board of Health a statement and plan for record,

showing clearly the sewers, drains or other sewerage works which have

been constructed within the preceding twelve months. No money appears

to have been expended by the city under this act for the improvement

of the conditions in the Stony Brook valley during the year 1907,

though a considerable amount of sewer construction has been carried on

by the city in this district under previous acts.

Neponset Eivee.

The passage of a new act (chapter 360 of the Acts of the year 1906)

greatly strengthening legislation designed for the prevention of the

nuisance resulting from the pollution of the jSTeponset Eiver was referred

to in the report of last year. Since the passage of that act most of the

manufacturers and others in the valley discharging foul wastes into the

stream have taken up the question of purifying their wastes, and many

of them have presented plans of disposal systems to the Board for its

advice, and in a number of cases purification works are now under con-

struction.

In the last report it was stated that the Board had requested the At-

torney-General to take action to prevent further pollution of the stream

from the sewer of the town of Norwood, and that the matter was then

in the hands of the court. Early in the present year the town voted to

construct a system of sewerage and sewage-disposal works, and the works,

plans of which were submitted for the approval of the Board in January,

1907, are now well advanced toward completion. By the completion of

this sewerage system, the sewage of the toAvn and also of several of the

factories which now finds its way into the stream will be removed

therefrom.

Pollution of the North Branch of the Nashua Eiver.

The health of the inhabitants in the valley of the north branch of

the Nashua Eiver below the city of Fitchburg is very seriously threat-

ened by the offensive conditions resulting from the discharge of sewage
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and manufacturing waste into the stream and its tributaries, chiefly in

the city of Fitchburg.

In the year 1901 the city of Fitchburg secured legislation (chapter

35-1 of the Acts of the year 1901) to enable it to construct a system of

sewage disposal, and then caused a thorough investigation to be made

and plans to be prepared for the collection and final purification of all

of the sewage of the cit}'. These plans were presented to the State Board

of Health for its approval, under the provisions of the act above men-

tioned, on Dec. 2, 1903, and a hearing was given by the Board to all

persons interested on Dec. 17, 1903.

The sewers of the city of Fitchburg are built upon the combined plan,

and receive both sewage and rain water, and the plans presented for the

consideration of the Board made provision both for the construction of

works for the purification of the sewage and for the separation of the

sewage from the storm water in all of the area of the city then served

by combined sewers; but, as it was urged by the city authorities that it

would be difficult for the city, on account of the expense, to do all of the

work necessary immediatel}', it was proposed to construct the sewage-

disposal works and to separate the sewage from the storm water only in a

portion of the city in the beginning, and to carry out the separation in

the remaining portions by a gradual process of construction that would

finally result in the complete removal of unpurified sewage and manu-
facturing wastes from the river. In order to give the city ample time

to complete the separation of the sewage from the storm water, the date

determined upon for the final completion of that work was, after con-

ference with the city authorities, Jan. 1, 1915. By this arrangement the

city would have had about eleven years in which to rebuild its sewerage

system to the extent necessary to prevent the further discharge of sewage

into the north branch of the Nashua Eiver; but, though four years have

passed since the plans were approved, the construction of the proposed

sewage-purification works has not been begun, and there is no evidence

of any intention on the part of the city to carry out any portion of the

plans for which the city authorities secured the approval of this Board

under the circumstances above described.

Sewage and manufacturing waste from the town of Leominster are

discharged into one of the tributaries of the Nashua Eiver which enters

that stream a short distance below Fitchburg. Plans for the purifica-

tion of the sewage of the town of Leominster also have been prepared

by the authorities of that town and approved by this Board; but the

construction of a sewage-disposal system has been postponed, apparently

to await action by the Fitchburg authorities, though the plans received

the approval of the Board nearly four years ago.



20 STATE BOARD OF HEALTH. [Pub. Doc.

In view of the present very offensive condition of the river and the

danger to the public health in tliis valley from its continued pollution,

the Board, as required by law, brings the matter to the attention of the

Legislature for such action as it may deem necessary.

Lawrence Experiment Station.

At the Lawrence Experiment Station experiments upon the filtration

of water and the purification of sewage and manufacturing wastes have

been continued during the year. In water filtration special attention has

been given to the operation of various combinations of filters, to test the

effect of double filtration and the effect of the use of coagulants in the

filtration of waters of varying degrees of pollution. In connection with

these experiments tests have been made of the efficiency of high rates

of filtration,— in one case as high as 100,000,000 gallons per acre daily,

— a rate thirty to forty times as great as that ordinarily employed in the

filtration of polluted river waters.

Investigations have been made as to the effect of continued use upon

the efficiency of water filters, especially as to the effect of the accumu-

lation of organic m^atter in the filtering material upon the rate of opera-

tion; and studies have been made of the relative economy of removing

and washing the surface sand as compared with methods for washing

it without removal.

Special attention has been given throughout the year to the work of

the Lawrence city filter, and, since its completion, of the new city

filter, the use of which must very soon be begun.

The experiments upon sewage purification have been continued, and

experimental intermittent sand filters, contact filters and sprinkling or

trickling filters have been operated as usual during the 3'ear 1907. Stud-

ies of the efficiency of septic tanks operated in various ways have been

continued, and the results of the operation of the tanks and filters care-

fully recorded. Sand filters to which a daily dose of sewage has been

applied for six days in the week have now been in use continually at

the station for a period of twenty years without removal or change in the

bulk of the filtering material, and also without material change in the

efficiency of the purification of the sewage applied to them. Contact

filters have been in continual use at the experiment station for the past

nine years, and certain of the trickling filters for a period of eight years

;

and the accumulated results of these series of observations are most

valuable in the solution of the practical problems in sewage purification

and the prevention of the pollution of streams that are being constantly

presented to the Board for consideration.
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Drawn and Undrawn Poultry.

The Legislature of 1906 passed the following resolve :
—

Chapter 59.

Resolve to provide for a Comparative Investigation op Drawn and Un-

drawn Poultry when shipped or stored.

Resolved, That the state board of health is hereby directed to investigate

Avhat unwholesome changes, if any, take place in flesh of poultry shipped or

stored without the removal of the head, crop, and entrails, as compared with

the flesh of poultry from which the same have been removed. For this pur-

pose the board may expend a sum not exceeding three thousand dollars, and it

shall report the result of its observations and conclusions to the next general

court.

In May, 1907, the Board made a preliminary report, as follows :
—

As soon as practicable after the passage of this resolve, three lots of fowl

and ducks were purchased as material for the investigation. These were kept

for several weeks under identical conditions as to housing, care and feed, and

were then killed and prepared in the most careful manner for cold storage.

The material obtained consisted of one lot of 50 ducks, which were given no

food during the twenty-four hours prior to slaughter; one lot of 100 fowls

similarly treated ; and one lot of 50 fowls to which was given a full meal of

soft feed the night before slaughter. All of each lot were killed and prepared

for storage on the same day; one-half were carefully and thoroughly drawn

and dressed and the rest were left undrawn. The individual birds were sepa-

rately wrapped in paper and packed, and the whole of each lot were trans-

ported without delay and placed in a room of the Quincy Market Cold Storage

and Warehouse Company, maintained at a temperature of about 0° Fahren-

heit.

At the expiration of about two months work was begun, the chemical side

of the investigation being assigned to an expert physiological chemist of long

experience and thorough training, and the bacteriological side to a bacteriolo-

gist and parasitologist of the same standing. The drawn and undrawn birds

were removed from storage in equal numbers as occasion required, and each

bird was submitted simultaneously to both chemical and bacteriological study.

The results of the work thus far obtained warrant the following conclu-

sions :
—

1. During cold storage at from 15° below to 5° above 0° Fahrenheit no

chemical changes occur. This is shown by the absence in both the drawn and

undrawn birds of ptomaines and decomposition products in general, and by
negative reaction on the part of animals inoculated with extracts obtained

from both kinds of material.
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2. When removed from cold storage and exposed to ordinary temperatures,

the condition of exposure being the same, the undrawn birds show better

keeping qualities,

3. Freezing renders the muscular tissues more susceptible to bacterial in-

vasion after they are thawed out.

4. The usual method of drawing poultry leads to heavy bacterial infection,

which promotes more rapid decomposition than occurs in undrawn birds.

5. By ligature of the gullet below the crop, poultry can be completely

drawn without any spilling of the intestinal contents, with consequent bacterial

invasion of the abdominal cavity; and poultry so drawn would undoubtedly

withstand decomposition and deterioration much longer than that which is

undrawn.

6. The practice of depositing poultry in cold storage when in the beginning

or advanced stages of decomposition, in order to save it, is dangerous to the

health of the consumer, since when it is again withdrawn for sale its condition

is unaltered.

7. Proper and adequate inspection of poultry as it enters cold storage is

desirable, and storage of material already in process of decomposition should

be prohibited.

8. The practice of placing cold-storage poultry in cold water for a number

of hours for the purpose of thawing causes heavy bacterial infection, and

consequently more rapid decomposition than occurs when thawing is allowed

to proceed slowly at room temperature. Such treatment causes also a material

increase in weight, by reason of absorption by the tissues of water, to the

detriment of the j)urse of the purchaser, and hence is fraudulent.

Several questions in connection with the subject of cold storage of poultry

are still in process of investigation, the results of which Avill be submitted

in the final report.

The final reports of the chemist and of the bacteriologist to whom the

investigation was committed are to be found in the Supplement.

Local Outbreaks of Infective Disease.

During the year seven local outbreaks of infective disease were investi-

gated and reported in the official " Bulletin " of the Board. These in-

cluded an extensive epidemic of scarlet fever in Boston, Cambridge,

Somerville and Everett; another of the same disease in Gardner; one

of diphtheria in Dorchester, Milton and Hyde Park; three small out-

breaks of typhoid fever in Somerset, Cambridge and Somerville, and

Palmer and Belchertown; and one family outbreak of trichinosis in

Chesterfield. In all but the last the exciting causes of the diseases were

proved to bo or appeared to be spread by specifically contaminated milk.

The details appear in the Supplement.
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Food and Drug Inspection.

The number of samples of foods and drugs collected and examined

during the year ended Nov. 30, 1907, was 5,684, and the total number

since the work was begun in 1883 has now reached 176,674.

During the year 333 prosecutions were made in the various courts of

the Commonwealth, bringing the total number to 2,843. The details are

presented in the Supplement.

Proprietary Medicines.

During the year 31 proprietary preparations containing cocaine or an

excessive amount of opium were advertised as unsalable at retail, under

the provisions of chapter 386 of the Acts of 1906. These included 10

proprietary brands of coca wine, the following so-called catarrh cures,

namely :
—

Dr. Birney's Catarrhal Powder.

Crown Catarrhal Powder.

Dr. Agnew's CataiThal Powder.

Dr. Cole's Catarrh Cure.

I. C. R. Instant Catarrh Eelief, Instant Cold Relief.

Opal Catarrh Powder.

Gem Catarrh Powder.

Standard Catarrh Powder.

Anglo-American Medicine Company's Catarrhal Powder.

The Miles Mixture for Catarrh.

Pretzinger's Catarrh Balm.

And the following :
—

Allenbuiw's Throat Pastilles, No. 9.

Reeves' Coca and Tolu Cough Drops.

Dr. Nathan Tucker's Specific for Asthma, Hay Fever and All Catarrhal

Diseases of the Respiratory Organs.

Rudolf's Kola Cardinette.

Maltine with Coca Wine.

Vin Mariani.

Yin Tonique Mariani.

Quina Laroche.

Camey Common Sense Opium Cure.

Thirty-eight convictions were secured for the unlawful sale of various

of these preparations.
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Inspection of Liquors.

The work of the Board in connection with the duties of the office of

inspector and assayer of liquors, transferred to the Board in 1902, is

reported upon in the Supplement.

Inspection of Dairies.

During the twelve months covered by this report 2,714 dairies have

been inspected by the veterinarian of the Board. Of this number, 660

are situated in other States (Maine, New Hampshire, Vermont, New
York, Connecticut and Ehode Island), but their product is shipped into

the State for public sale; and as much of it is stale when shipped, most

of it produced under such insanitary conditions that it cannot be clean,

and some of it known to be from diseased animals, the attention of the

Federal authorities has been called to the fact that under the national

food and drug law such milk, being stale, dirty or diseased, is adulter-

ated, and hence not entitled to enter into interstate commerce; but no

action has been taken b}^ them in the premises.

Of the total number of Massachusetts dairies visited, rather more than

a third (34.27 per cent.) were free from objectionable conditions. The

outside dairies }delded less favorable figures (31.06 per cent.). To the

owners of the 1,805 dairies which showed insanitary conditions, letters

were sent calling attention to a total of 7,243 objectionable features.

The details will be found in the Supplement.

Milk as a Carrier of Infection.

Many outbreaks of infective diseases having been investigated by the

Board and traced to polluted milk, it was deemed of importance to cause

to be undertaken, under the supervision of the pathologist of the Board,

a study of the influence of milk on the longevity and multiplication of

the exciting causes of diphtlieria and typhoid fever, and of other patho-

genic bacteria which may gain access thereto through carelessness or acci-

dent. The results of this investigation are presented in the Supplement.

Infantile Mortality.

That infantile mortality is especially high during the hotter months

of the year, and that digestive disturbances play a very important part

therein, are well loiown facts, but systematic inquiries concerning this

subject, extending over long periods, have in this country rarely, if ever,

been made. During the six months beginning June 1 and ending Nov.

30, 1907, the Board investigated all of the cases of death which occurred
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in the city of Boston in infants under one year of age. The results of

the inquiry, which show the causal relation of artificial feeding, are pre-

sented in the Supplement, with tables and charts.

Reports upon Health of Towns, Fatality of Certain Diseases, Official

Returns of Deaths in Cities and Large Towns, General Health of the

State, the Production, Distribution and Use of Diphtheria Antitoxin and

Vaccine, and upon Bacteriological Diagnosis are presented in the Sup-

plement.

Routine Work of the Board.

Statistical Tablefor the Year ended Nov. 30, 1907
Whole number of samples of food and drugs examined,

.

Samples of milk examined (included in the foregoing),

.

Whole number of samples of food and drugs examined since beginning

ofworkin 1883, .

Whole number of samples of milk examined since beginning of work in

1883,

Number of prosecutions against offenders during the year,

Numl)er of convictions during the year, ....
Amount of fines imjjosed,

Number of dairies examined,

Number of j^ackages of antitoxin of 1,500 units each issued to cities and
towns,

Number of tubes of vaccine issued to cities and towns.

Number of bacterial cultures made for the diagnosis of diphtheria in

cities and towns,

Number of examinations made for diagnosis of tuberculosis,

.

Number of examinations of blood made for diagnosis of malarial infec-

tion,

Number of examinations of blood made for the diagnosis of typhoid fever.

Number of notices of cases of infectious diseases received and recorded

under the provisions of chapter 75, section 52, Revised Laws,

Force employed in general work of Board at central office. State

House :
—

Secretary, ....
Assistant to the secretary, .

Clerks, ....
Messenger, ....
Sanitary inspector of dairies,

Total, ....

5,684

2,292

176,674

96,363

323

290

f6,546

2,714

64,807

45,265

4,646

1,7U5

31

705

30,527

Force employed for food and drug inspection ;

Chemists and assistants,

Inspectors,

Total,
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Force employed at laboratory (Bussey Institution) :

Pathologist,

Assistants,

Total,

Under the Provisions of Sections 112 to 118 of Chapter 75, Revised Laws.

Applications for advice from cities, towns and others :
—

Relating to water supply, 87

Relating to ice supply, 8

Relating to sewerage and drainage, 24

Relating to pollution of streams, 3

Miscellaneous, 3

Total, . 125

Number of samples of water, ice and sewage examined chemically

and microscopically at the laboratory. Room 502, State House, . . 5,418

Number of samples of sewage, water, ice and mill wastes examined

chemically and bacterially at the Lawrence Experiment Station, . 2,278

Number of samples of sand and sludge examined chemically at the

Lawrence Experiment Station, 539

Number of samples of sand examined mechanically at the Lawrence

Experiment Station, 161

Additional samples examined bacterially at the Lawrence Experiment

Station, 4,152

Total number of samples examined, 12,548

Force employed at central office :
—

Chief engineer, ....
Assistant engineers.

Stenographers and clerks, .

Messenger,

At laboratory, Room 502, State House :

Chemist, .....
Assistant chemists,

Biologist,

Stenographer, ....
At Lawrence Experiment Station :

—
Assistant chemists.

Bacteriologists, ....
Other assistants and laborers,

1

7

4

1

— 13

1

6

1

1

— 9

2

2

3

— 7

Total ordinary force .29



No. 34.] GENERAL REPORT. 27

The number of applications for advice under the provisions of the acts

relating to water supply and sewerage, received since July, 188C, when
these a



28 STATE BOARD OF HEALTH. [Pub. Doc.

Amount broughtforward
.,

Extra services, ....
Messenger,

Postage and 2?ostal orders, .

Telephone and telegraph messages,

Typewriting sujjplies,

Special investigations,

Sundry office supplies,

Laboratoiy supplies,

Miscellaneous,

Total, .

Expendituresfor the Production and DistribiUion

Year ending No
Appropriation,

Salaries,

Printing, ......
Stationer}-, ......
Laboratory supplies

Laboratory construction,

Rent of laboratory, ....
Express,

Travelling,

Purchase of animals, ....
Board of horses,

Services of veterinary,....
Food for animals,.....
Rental of telephone, messages and postage

Extra services,

Ice,

tias electric lighting and heating,

Miscellaneous,

Total,

fl6,647
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Amount broughtforward.

Express, telephone and telegraph messages,

Sundry laboratory supplies,

Typewriting supplies,

Books and maps,

Extra services,

Advertising,

Total,

$13,045 81

14
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Expenditures under the Provisions of the Act to ])rovide for the Establishment of

Health Districts and the AiUMintment oj Inspectors of Health.

Appropriation, June 19 to Nov. 30, 1907,

Salaries, .....
Travelling,

Express,

Printing,

Books and stationery, .

Postage,

Typewriters and typewriting supplies

Office supplies, ....
Telephone and telegraph messages,

Extra services, ....
Miscellaneous, ....

Total,

^15,000 00
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Water Supply and Sewerage.

Adyice to Cities, Towns and Persons.
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ADVICE TO CITIES, TOAYNS AND PERSONS.

Under the provisions of the Eevised Laws (chapter 75, section 117),

the State Board of Health is required to

consult with and advise the authorities of cities and towns and jjersons hav-

ing, or about to have, systems of water suj^ply, drainage or sewerage as to

the most appropriate source of water supply, and the best method of assur-

ing its purity or as to the best method of disposing of their dramage or

sewage with reference to the existing and future needs of other cities, towns

or persons which may be affected thereby. It shall also consult with and

advise persons engaged or intendmg to engage in any manufacturing or other

business whose drainage or sewage may tend to pollute any inland water as

to the best method of preventmg such pollution, and it may conduct experi-

ments to determine the best methods of the purification or disposal of drain-

age or sewage. No person shall be requu-ed to bear the expense of such

consultation, advice or experiments. Cities, towns and persons shall submit

to said board for its advice their proposed system of water supply or of the

disposal of drainage or sewage, and all petitions to the general court for

authority to mtroduee a system of water supply, drainage or sewerage shall

be accompanied by a copy of the recommendation and advice of said board

thereon.

During the year 1907 the Board has given its advice to the following

cities, towns and persons who have applied for such advice under the

provisions of this act or under special acts relating to water supply and

sewerage.

Official communications were made during the year under the provi-

sions of acts relating to water supply and to sources of ice supply, as

follows :
—

Water Supply.

Chelmsford (North Chelmsford Fire

District).

Chelsea (Thomas Strahan ' Com-

Amesbury (well of F. S. Merrill)

Ashland (W. H. M. Bellows).

Auburn (spring).

Becket.

Bedford (two).

Belchertown.

Blandford.

Boston (Henry Siegel Company)
Brookfield (East Brookfield).

pany).

Chicopee.

Cohasset.

Easthampton.

Fall River (two).

Fitchbiirg.
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Foxborough (State Hospital).

Framingham.
Framingham (State camp ground).

Framing:ham ( well )

.

Framingham (H. R. Long Shoe Com-
pany).

Gardner (two).

Georgetown (poor farm).

Hamilton (well at Hamilton Park).

Holyoke (American Thread Com-
pany).

Hudson,
Huntington (two).

Lenox (Aspinwall "Water Com-
pany).

Lynn.

Lynn (springs).

Lynnfield (F. J. D. Barnjum).
Manchester (two).

Marblehead (Children's Island San-

itarium).

Marion (two).

Marion (George F. Richards).

Marlborough (Metropolitan Water

and Sewerage Board).

Maynard.

Medway.

Newbury (Dummer Academy).
Newburyport (three).

Newburyport (Chase-Shawmut Com-
pany).

Northampton (Holyoke Street Rail-

way Company).
North Attleborough (W. G, Clark

& Co.).

Northfield (Northfield schools).

Palmer (Bondsville).

Pittsfield.

Plainville.

Plymouth (si:)ring and well).

Provincetown (two )

.

Revere (Metropolitan Park Com-
mission )

.

Rowley (well of W. C. Foster's

Sons).

Seekonk (wells).

Sharon.

Shelburne (F. C. Rowland).

Somerset (wells).

Stoneham (well of C. L. Bournival).

Stoneham (well of Healey Bros.).

Swampscott (George D. R. Durkee).

Swampscott (J. M. Bassett).

Waltham.
Waltham (American Watch Tool

Company).
Waltham (Judson L. Thomson Man-

ufacturing Company).
Ware (Pine Grove Mineral Spring).

Wareham (Wareham Fire District).

Wayland.
Westford.

West Newbury (Thomas S. Lunt).

Weston (well at Kendal Green).

Weston (well at schoolhouse).

West Springfield.

Woburn.
Wrentham.
Wrentham (State School) (three).

Chicopee (two).

Concord.

Groton (H. J. Bushway).

Whitman (F. F. Downes).

Ice Supply.

Whitman (Whitman & Abington Ice

Company).
Winchester.

Official commiTnications were made during the year under general and

special acts relating to sewerage and sewage disposal, as follows :
—

Ashfield (two).

Brockton.

Canton (Neponset Woolen Mills).

Chelsea.

Dedham ( Cochrane Manufacturing

Company).
Dover (estate on Charles River).

Franklin.
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Groton.

Hatfield (two).

Haverhill.

Hyde Park (Tileston & Hollings-

worth Company).
Lexington.

Lowell.

Milford.

Newburyport.

Norwood.

Salem.

Southbridge.

Stoughton (French & Ward).
Taunton.

Walpole (HoUingsworth & Vose
Company).

Winchestei'.

Winthrop.

Miscellaneous.

Burlington (Muller Brothers).

Lynn (George E. Marsh Comi^any).

Lynn (Illinois Leather Company).

Medford (Metropolitan Park Com-
mission).

Somerville (Hinckley Rendering

Works) (two).

Public Institutions.

Bridgewater and Rutland (State Prison).

Water Supply.

The following is the substance of the action of the Board during the

year in reply to applications for advice relative to water supply :
—

Amesbury (Well of F. S. Merrill).
Oct. 3, 1907.

To the Board of Health of the Town of Amesbury, Herbert G. Leslie, M.D.,

Secretary.

Gentlemen : — In response to your request for an examination of the

water of a well located at the factory of F. S. Merrill and used by the

employees for drinking, and advice as to its quality, the Board has caused

the well and its surroundings to be examined and a sample of the water

to be analyzed.

The results of the analysis show that vs^hile the water has been at some

time considerably polluted it has subsequently been well purified in its

passage through the ground, and in its present condition it is probably

safe for drinking. It is important, however, that if new buildings or

structures of any kind should be erected on lands about or above the well

further examinations of the water be made, so that its use may be dis-

continued if deterioration occurs.

Sept. 5, 1907.
Ashland (W. H. M. Bellows).

To Mr. W. H. M. Bellows, Homer Avenue, Ashland, Mass.

Dear Sir : — In response to your request for an examination of a well

from which you propose to sell water for drinking in Ashland, the Board
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has caused the well and its surroundings to be examined and a sample of

its water to be analyzed.

The results of the analysis show that the water at the present time is

of good quality, but the well is located close to a neighboring brook and is

apparently supplied largely at times by brook water, which can enter it

directly. The brook is exposed to pollution by buildings upon its water-

shed above the well, and, under the circumstances, the source cannot be

regarded as a safe one from which to take water for drinking.

Auburn (Speixg).
Dec. 5, 1907.

To the Board of Health of the Town of Auburn.

Gextlemex:— In response to 3'our request of Xov. 20, 1907, for an

examination of the water of a spring on the State road, about a mile

southwest of Auburn village, the Board has caused the spring and its

surroundings to be examined by one of its engineers and a sample of the

water to be analyzed.

It appears that when the State road was constructed in this locality

a spring was encountered, and that a basin was built about the spring

and a pipe laid to convey the water to a low point at the side of the road,

about 100 feet distant. This pipe at present discharges at the edge of

the roadway between it and the street line, and the end of the pipe at the

time the examination was made was almost completely submerged in a

small pool of water formed about this outlet. It is understood that it is

from this pool that water is taken for drinking by travellers on the high-

wa}^ There are no dwelling houses in the immediate vicinity of this

spring, but surface water from the street undoubtedly finds its way into

the pool of water about the outlet pipe.

The results of an analysis of a sample of the water collected on Xo-

vember 21 show that at that time it was clear, colorless and odorless,

contained but little organic matter and was practically free from bac-

teria. In its condition as found at that time the water from this outlet

would probably not be injurious for drinking. The spring is, however,

greatly exposed to danger of pollution, and might be badly polluted at

any time and continue to be injurious for drinking for a considerable

time.

In the opinion of the Board, it is desirable to remove the outlet pipe

of this spring to some distance from the higliway to prevent the further

use of water from that source for drinking.
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Becket.
Oct. 3, 1907.

To the Committee on Water Supply, Becket, Mass.

Gentlemen :— The State Board of Health received from you on Sep-

tember 9 an application desiring its advice as to three possible sources

of water supply which you are considering for the use of the village of

Becket, and in response to this application has caused the proposed

sources of supply to be examined by one of its engineers and samples of

their waters to be analyzed.

Of the sources mentioned, Norcott Brook, so called, drains so small

a watershed above the point at which it would be necessary to take the

water in order to furnish a suitable pressure in the pipes that the yield

of the source would probably not be sufficient for the requirements of the

town.

Both Falls Brook and Yokum Pond, the other sources of supply men-

tioned in your application, would furnish an ample quantity of water for

the requirements of the town, and the water of either source would be

satisfactory for all the purposes of a public water supply, the water of

Yokum Pond being considerably softer, however, than the water of Falls

Brook. Falls Brook could be taken at a point much nearer the main

village of Becket than Yokum Pond, and at such an elevation as to

provide an adequate pressure of water in the village, but an examination

of the watershed of Falls Brook shows that the area draining into its

easterly branch contains a considerable number of dwelling houses with

outbuildings, and that it is not desirable to take water from this brook

below that branch. Above the point where Falls Brook is crossed by

the road leading from Becket to Washington the watershed of the stream

contains but one or two occupied dwelling houses, and the drainage area

of the stream, judging from the State map, is about 1^ square miles,

though it is possible that it may be much larger than the estimate given.

There is an excellent opportunity for constructing a small storage reser-

voir just above the road leading to Washington, and even if the water-

shed is no greater than is indicated by the State map, this source can,

in the opinion of the Board, be developed so as to yield an ample supply

of water for the requirements of Becket. It is probable that, if a reser-

voir should be constructed on the brook at the point indicated, and should

be thoroughly cleaned and prepared for the storage of water by the

removal of all soil and organic matter, the quality of the water, except

in the matter of hardness, would not be very different from that of

Yokum Pond.

Judging from the information thus far available to the Board, either

of the sources mentioned would be an appropriate one for the supply of
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Becket, and the quality of the water of the two sources would not be

materially different, though the water of Yokum Pond would be some-

what softer. Surveys and a further investigation will be necessary before

it will be practicable to determine which of the sources will be the most

economical for the town to adoj)t, and the Board will give you further

advice in the matter, if you so request, when the results of further

investigations are available.

Bedford.
Jan. 3, 1907.

To Messrs. George M. Dimond, Henry D. Lyons and George A. Skelton,

Bedford, Mass.

Gentlemen : — The State Board of Health has considered your ap-

plication for advice relative to a proposed water supply for the town of

Bedford, to be taken from the ground at either of two points near the

village, and has caused the localities indicated to be examined by one of

its engineers.

One of the localities indicated is about a quarter of a mile north of

the village, but the area from which water could be drawn is so limited

that it is improbable, in the opinion of the Board, that a sufficient supply

of water could be obtained in this locality.

The other location is about a mile northwest of the village, in the low

land bordering the Concord Eiver, from a quarter to a half mile east

of the stream. The conditions here ajjpear favorable, but, in the absence

of tests showing the character of the ground and probable quality of the

water, the Board is unable to advise you as to the practicability of obtain-

ing a ground-water supply sufficient for the village in this locality. There

are other places in the neighborhood of the village where the indications

are favorable for obtaining water of good quality freely from wells, but

further investigations will be necessary to determine the most appro-

priate source of supply.

The Board would recommend that you cause investigations to be made
and test wells to be driven at the places where the conditions appear to

be most favorable for obtaining an adequate supply of good water for

the village ; and the Board will, upon application, give you further advice

in the matter when you have the results of further investigations to

present,

Oct. 31, 1907.

To the Board of Water Commissioners of the Town of Bedford.

Gentlemen : — The State Board of Health received from you on

Oct. 2, 1907, an application for advice with reference to a proposed water

supply for the town of Bedford, describing the tests thus far made and

requesting advice upon the following questions :
—
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Is your Board satisfied witli the quality of tlie water wbicli has been

obtained at the Kenrick meadow wells?

If it is satisfied with the quality of the water and approves the locality,

but desii-es a pumping test to determine the quantity obtainable there, what

quantity would be sutlicient to meet with your approval and how long a test

would be required?

Should a pumping test be made, and the water from the wells we now
have and propose to drive for test purposes satisfy your Board both as to

quality and quantity, how much of the Kenrick proj)erty would you require

us to take for protection purposes?

If a pumpmg test should show no deterioration in the quality of the water

in this locality wolild it be necessary to take the entire Kenrick property?

Finally, is it possible for your Board to give an opinion as to the possi-

bility of the location being approved under any condition?

The tests referred to have been made along the easterly bank of the

Shawsheen Elver, between Main Street and a point a short distance north

of Page Eoad, so called, and in the valley of a tributary of the Shaw-

sheen Eiver which enters it from the east a short distance south of Page

Eoad.

The Board has caused the locality to be examined and has considered

the information submitted by your engineer as to the results of the tests

thus far made in the locality indicated, and has examined the results of

analyses of samples of water collected and sent in by you from certain

of the test wells.

In the course of the tests along the Shawsheen Eiver, favorable indica-

tions for obtaining water freely from the ground were found a short

distance above Page Eoad, where three of the test wells penetrated a

coarse stratum from which water could be pumped quite freely with a

hand pump. Little or no water was obtained from the other test wells

along the river both north and south of those just mentioned.

The wells from which water was obtained most freely are located in

the meadow near the river, and a considerable depth of peaty soil was

encountered in sinking the wells. The water of wells in such locations

has in many cases deteriorated after a longer or shorter period of use,

and it is very desirable to locate the wells at a considerable distance—
at least 100 feet if possible— from this meadow. It is impracticable to

do so, however, in this case without placing them east of Shawsheen

Eoad. In any case, the wells would be located very close to a consider-

able group of dwelling houses and other buildings which border the

easterly side of the Shawsheen Eoad in this region, and the water would

undoubtedly be unfavorably affected by drainage from this source. The

cost of acquiring and removing these buildings would be large, and, con-
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sideling all the ciremnstances, it does not seem to the Board advisable

to make further tests with a view to obtaining a water supply for Bed-

ford in this locality.

Tests made in the valley of the brook flowing from the ice pond east

of the Shawsheen Eoad were not favorable until the neighborhood of the

ice pond was reached, where water of excellent quality was obtained

quite freely from one of the test wells. It is very doubtful whether

enough water could be obtained there under present conditions to supply

the town of Bedford after water has come into general use, but it is

evidently possible to store considerable water by the construction of a

higher dam in the neighborhood of the ice pond, apparently at no great

expense, and thus increase materially the yield of this watershed.

If it is practicable, as seems likely, to construct a reservoir in this

locality holding as much as 5,000,000 gallons, enough water might be

obtained from this drainage area for the requirements of Bedford. The

determination of this question will require, first, a survey to determine

the practicabilit}' and probable cost of constructing a reservoir of the size

indicated and the approximate outlines of this reservoir, and second, the

sinking of wells in the neighborhood of the shores of the reservoir and

pumping therefrom for a period of several days to determine the probable

quantity of water obtainable.

The neighborhood of the ice pond appears to the Board to be the only

locality in this region in which it may be practicable for Bedford to

obtain a supply of good water, and should you decide to make the investi-

gations indicated the Board will assist you by making the necessary

analyses of water, and will give you further advice when the results of

further examinations are available.

Belchertowx.
Jan. 3, 1907.

To Mr. Nelson Eaxdall, Chairman of Board of Selectmen, BeJchertown, Ma^s.

Dear Sir : — The State Board of Health has considered your applica-

tion for advice with reference to a water supply for the town of Belcher-

town, to be taken either from the Lincoln Spring or the spring on the

Buffum lot, so called, and has caused the locality to be examined by one

of its engineers and samples of the waters of the sources indicated to be

analyzed.

The results of these investigations show that the water of the Lincoln

Spring, so called, is unfavorably affected by its nearness to the village,

and that neither source is likely to furnish enough water for the supply

of the to^ATi, and the Board cannot recommend the use of either of these

sources.
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The Board would again recommend that you cause further investiga-

tions to be made of possible sources of water supply in the neighborhood

of the main village, and that in these investigations you secure the assist-

ance of an engineer of experience in such matters.

Blaxdfoed.
Oct. 3, 1907.

To the TVater Supply Committee of the Village of Blandford, Mr. S. G. "Wood,

Secretary.

Gextlemex :
— The State Board of Health has considered your ap-

plication for advice as to a proposed water supply for the village of

Blandford, to be taken from a spring near the headwaters of Freeland

Brook, so called, and has caused the locality to be examined by one of

its engineers and a sample of water collected from the stream flowing

from the spring to be analyzed.

The results of the analysis show that the water is naturally of good

quality for water-supply purposes. Its quality is slightly unfavorably

affected at the present time by drainage from a dwelling house located

above the spring, but danger of the pollution of the water from this

source could be prevented by removing the sewage and sink drainage

from this house in a tight pipe to some point outside the watershed of

the spring.

The quantity of water flowing from the spring in the drier part of

the present season, judging from measurements furnished by you,

amounts to about 12,000 gallons per day. It is practicable, by locating

a collecting well a short distance below the spring, to collect, in addition

to the flow of the spring, a considerable quantity of ground water which

drains upon some wet land bordering the brook a short distance below

the spring; and, by collecting all of the water available in this locality,

it is probable, in the opinion of the Board, that enough water can be

obtained for the present requirements of the village.

It also appears to be possible to secure a supply of water for the vil-

lage from the valley of another branch of Freeland Brook, from a quar-

ter to a half mile north of the spring and at about the same elevation.

This valley appears to be uninhabited at the present time, and it is

probable that a supply of water of good quality could be obtained there.

In the opinion of the Board, by utilizing both branches of Freeland

Brook an ample supply of good water can be obtained for the village of

Blandford, and the Board will give you further advice in the matter,

if you so request, when you have made definite plans of your proposed

works.
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Boston (Henry Siegel Company).
April 4, 1907.

To the Henry Siegel Company, Boston, Mass.

Gentlemen :— In response to your request for an examination of

the water of a tubular well located beneath your building, near the junc-

tion of Harrison Avenue and Essex Street, said to have been driven to

a depth of 520 feet, the Board has caused the well to be examined and

a sample of the water to be analyzed.

The results of the analysis show that the water at this time was very

turbid and contained a large quantity of organic matter, and was not

suitable for drinking. If water should be drawn freely from the well

it is possible that its quality would improve after a longer or shorter

period of use ; but, owing to the nearness of possible sources of pollution,

it is not probable that water which may safely be used for drinking

can be obtained in this locality.

If you conclude to test the quality of this water further by pumping

from the well for a considerable period, the Board will make additional

analyses of the water if you so request.

Brookfield (East Brookfield).
Aug. 23, 1907.

To Messrs. Warren E. Tarbell, "William G. Keith, Warren E. Upham, Walter

B. Mellen and Edwin D. Goodell, Water Supply Committee of the Village

of East BrooTcfield.

Gentlemen : — The State Board of Health received from yon on

July 25, 1907, an application for advice as to a proposed water supply

for the village of East Brookfield, to be taken from the ground on the

westerly shore of Furnace Pond or Lake Lashaway, half a mile or more

from its outlet, and has caused the locality to be examined by its en-

gineer and samples of water from two test wells in this locality to be

analyzed.

The results of the analyses show that the ground water at the location

of these wells is of excellent quality for the purposes of a public water

supply.

The wells penetrated a stratum of coarse material from which water

could be pumped quite freely, and the indications furnished by these

tests are favorable for obtaining a sufficient supply of good water for the

village from the ground in this locality.

When the location of the wells or other works for collecting the water

has been definitely selected, the Board will give you further advice in

the matter if you so request.



No. 34.] ADVICE TO CITIES AND TOWNS. 45

Chelmsford (North Chelmsford Fire District).

June 6, 1907.

To the Board of Water Commissioners of the North Chelmsford Fire District.

Gentlemen :— The State Board of Health has considered your fur-

ther application for its approval of the use of water from wells located

at the foot of Washington Street, in Chelmsford, near the northwesterly

shore of Newfield Pond, or Crystal Lake, so called, and has examined

the plans presented therewith.

It appears that you have made further tests of the ground in certain

localities in the neighborhood of the northerly shores of Crystal Lake,

but that these tests have failed to show any other locality in that region

from which water can be obtained in sufficient quantity for the supply

of North Chelmsford, and you deem it less expensive and more desirable

for the district to take water from the ground near the lake at the foot

of Washington Street, and protect the purity of the water by taking

the lands now occupied or likely to be occupied by buildings in the im-

mediate neighborhood of the wells, and providing sewers for the removal

of sewage from buildings in more remote areas, rather than to take water

from some source at a much greater distance from the village.

The results of examinations of water from the test wells indicate that

water pumped from them will be of good quality for the purposes of

a public water supply, and the indications are favorable for obtaining

a sufficient quantity of water in this locality for the requirements of

the village.

The area of land which you now propose to take extends a considerable

distance further back from the wells than the area proposed in the plan

presented last fall, and includes two additional dwelling houses, and if

this land should be taken there would remain but one dwelling house

— that on lot No. 13 — within 500 feet of the wells not under control

of the fire district.

By acquiring the areas of land indicated on the plan submitted, danger

of the serious pollution of the proposed sources of supply can be pre-

vented, for the present at least, and if sewerage shall be provided for

any additional houses that may in future be constructed in areas in

the immediate neighborhood of the lands which you now propose to

acquire, further necessary protection of the supply will be provided.

The Board hereby approves the use of water taken from the ground

in the neighborhood of Crystal Lake at the foot of Washington Street,

and the plans presented for the protection of the purity thereof, includ-

ing the taking of certain lands and the construction of sewers when neces-

sary in areas lying about the lands and between them and the village.
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The lands to be taken are shown on a plan filed by you bearing the fol-

lowing title :
" Xorth Chelmsford Water Supply. Plan Showing Land

taken and Location of Driven "Wells. Scale 50 feet to an inch. Lowell,

Mass., February, 1907. Smith and Brooks, Civil Engineers."

Chelsea (Thozmas Steahax CoiiPAxy).
Dec. 5, 1907.

To tlie Thomas Strahan Company, Chelsea, Mass.

Gentlemen : — In response to your request of Nov. 25, 1907, for

an examination of the water of a well located at your factor}^ in Chelsea,

and advice as to its use for drinking, the State Board of Health has

caused the well and its surroundings to be examined by one of its en-

gineers and a sample of the water to be analyzed.

The results of the analysis show that this water, though giving evidence

of previous pollution, was, at the time the examination was made, low

in organic matter and probably safe for drinking.

The well is located close to a thickly populated district containing

many possible sources of pollution, and there is danger that the water

may deteriorate in quality at any time and the source become unsafe for

use. Lender the circumstances, the Board is unable to recommend the

use of the water of this well for drinking.

Chicopee.
Jan. 24, 1907.

To the Water Commissioners of the City of Chicopee.

Gentlemen : — The State Board of Health received from you on

January 12 an application relative to the cutting of ice on Abbe Reser-

voir, one of the sources of water supply of the city of Chicopee, and

has caused the locality to be examined by one of its engineers.

It appears that the Abbe Reservoir is quite small, having an area of

less than four acres, and that it is being used as a source of water supply

for a portion of the city.

In the opinion of the Board, the cutting of ice from such a reservoir,

even under careful inspection, would involve danger of the serious pollu-

tion of the water, and the Board cannot, imder the circumstances, ap-

prove the taking of ice from this reservoir.

cohasset.
Aug. 1, 1907.

To the Cohasset Water Company, Cohasset, Mass.

Gentlemen : — The State Board of Health received from you on

July 5, 1907, an application for advice with reference to a proposed

additional water supply for Cohasset, accompanied by a report of your

engineer giving an outline of the proposed works.
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The plan provides for sinking a well or filter-gallery on the westerly-

side of the Bound Brook valley, a short distance north of Doane Street,

and for supplementing the yield of the well or filter-gallery when neces-

sary, especially in the summer season, by pumping water from the brook

upon the ground about the proposed collecting works. In carrying out

the latter portion of the plan it is proposed to prepare a sufficient area

of filter beds so that the brook water can be applied intermittently at

a rate not greater than 500,000 gallons per acre per day, and the beds

are to be located as much as 100 feet distant from the well.

The Board has caused the locality to be examined by its engineer and

has considered the plan presented.

There is no population in the neighborhood of the proposed filter-

gallery, and the conditions are favorable for obtaining water of good

quality from. the ground there, but it has not been practicable thus far

to obtain samples of the water from wells in that locality.

Eegarding the quantity of water obtainable naturally from a well or

filter-gallery at this place, it is impracticable to make a definite estimate

with the information now available. It is probable that a considerable

quantity of water can be obtained by means of suitable works, possibly

enough to supply the town in the season of the year when the use of

water is least; and there is no reason to doubt that the yield can be in-

creased by pumping water upon the ground in the vicinity of the proposed

collecting works.

Tests throughout the Bound Brook valley fail to show any more favora-

ble locality in which to obtain water, nor does it appear to be practicable

to obtain an adequate supply of good water from any other source within

the limits of the town aside from the systems of wells now in use.

Considering the circumstances, the place selected appears to be the

most favorable one in which to locate works for enlarging the water sup-

ply. The Board would recommend that before beginning the final con-

struction of works you sink one or two wells at this location, and pump
from them for a period of several days, in order to determine definitely

whether enough water is likely to be obtained here for the requirements

of the to-^m. If enough water can be obtained in this locality to supply

the town during the winter season it will probably be best to use this

source for that purpose, and maintain the others only as auxiliary sup-

plies in the summer season.

The plan of supplementing the yield of the proposed filter-gallery or

wells by pumping water from the brook upon the ground about them

will furnish a means of increasing their yield very materially if neces-

sary. It is possible that better results will be obtained by the use of the

ground water from beneath the swamp about 500 feet below the wells,
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where, it is iinderstood, tests have already shown that ground water can

be obtained ia large quantity. While this water is affected by an exces-

sive quantity of iron, such waters can sometimes be purified more readily

than the highly colored swamp waters such as that flowing in Bound

Brook.

If you decide to put in wells and make a further test before beginning

the construction of works, the Board will analyze samples of the water

and give you further advice in the matter if you so request.

Easthampton.
Aug. 1, 1907.

To the Board of Water Commissioners of the Town of Easthampton, Mr. Alfred

G. Kaeppel, Secretary.

Gentlemen : — The State Board of Health received from you on July

13, 1907, a communication requesting the approval by the Board of the

use, as a temporary supply in case of emergency, of water drawn from

the Manhan Eiver in the neighborhood of your pumping station, and

in response to this request the Board has caused the proposed source of

supply to be examined by one of its engineers.

The results of the examination show that this stream is directly pol-

luted by faecal matter at several points above the proposed intake, and,

in the opinion of the Board, if water from this stream should be intro-

duced into the water-supply system of Easthampton it would be likely

to cause very serious injury to the health of the town, and the Board

does not approve the taking of any water from this source for water-

supply purposes.

The Board would urge that steps be taken by the town at once to

secure an adequate supply of water which is safe for drinking.

Fall River.

Under the provisions of section 113 of chapter 75 of the Revised Laws,

revised rules and regulations were made by the Board on Aug. 1, 1907,

for preventing the pollution and securing the sanitary protection of the

waters of North Watuppa Pond and its tributaries, used by the city of

Fall River as a source of water supply.

Dec. 5, 1907.

To the Committee on Eules and Begulations for the Government of North Wa-

tup-pa Fond, Fall Eiver, Mr. James Sinclair, Chairman.

Gentlemen :— The State Board of Health received on Oct. 3, 1907,

from Mr. Spencer Borden, a copy of a proposed order of the board of

aldermen providing for certain rules and regulations for the sanitary

protection of North Watuppa Pond, the source of water supply of the

city of Fall River. The communication is as follows :
—
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City of Fall River,

In Board of Aldermen, Oct. 7, 1907.

Ordered, That the rult's and regulations communicated to the Watuppa
Water Board by the State Board of Health, under date of Aug-. 1, 1907, are

liei'eby adopted by the city of Fall River.

In addition thereto the following rules and regulations are also made, under

authority granted to the city of Fall River by chapter 114, Acts of 1891, and

other acts amending and enlarging said authority, and confirmed by a decision

of the Supreme Court of Massachusetts in the ease of Stone v. Heath, 179

Mass. 368 :
—

Rule 17.— The deposit of night soil, the accumulation of cesspools, is

prohibited at any time within the area bounded by the North Watuppa Pond
on the east. Pleasant Street on the south, Highland Avenue, Winter Street,

Orange Street, Eighth Street on the west, and Wilson Road on the north.

Rule 18. — In granting permits for ice cutting on North Watuppa Pond,

the Watuppa Water Board shall appoint an inspector for each group of 25

men and 2 horses, or less number of men and horses if fewer are used by one

ice-gatherer, employed in harvesting the ice. Said inspectors shall be paid by

the companies, persons, firms or corporations for whom the ice is gathered.

The inspectors shall be present at all times when work upon the ice is in

progress. No person shall spit upon the ice, nor defile it in any other

manner, and any person offending in this particular shall be immediately

ordered to leave the ice surface, be reported to the board of health of the

city of Fall River, and prosecuted for pollution of the city water supply.

Each horse emi:)loyed on the ice shall be inspected by the inspector of animals

of the city of Fall River, and no horse suffering from glanders or other con-

tagious disease shall be permitted to work upon the ice of North Watuppa
Pond. It shall also be the duty of the inspectors named under this rule to

see that droppings from horses, or any other causes for defilement of the

ice, are promptly removed.

Rule 19. — The Watuppa Water Board shall grant written permits for

boats to go upon the North Watuppa Pond, subject to the following regula-

tions :
—

A. No boat propelled otherwise than by sails or oars, nor any boat cann-

ing more than three persons, shall be permitted on the pond.

B. No boat shall be upon the pond later than one hour after sunset, or

earlier than one hour before sunrise.

C. All boats for which permits shall be granted must be inspected by some

person appointed by the Watuppa Water Board, and found to be clean.

Each boat for which a permit is granted shall have a license number given

it, and said number must be painted on the outside of both sides of the bow
and on the outside of the stem of said boat in plain figures not less than

three inches high, of black paint on a surface of white paint, so as to be

plainly seen at a distance. Every boat, before a license is granted for said

boat, shall be equipped with a spittoon or other receptacle in which shall be

deposited anything Avhich might defile the water of the pond, and the contents
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of such receptacle must be emptied not less than one hundred feet above high-

water mai"k when the persons occupying the boat return to the shore. The

inspector or inspectors appointed by the Watuppa Water Board shall have

the right to re-examine licensed boats at frequent intervals, and any boat not

found in the cleanly condition which made its original license justifiable shall

forthwith have its license revoked.

D. No person or persons gouig upon the water of North Watuppa Pond

shall land on the shore of the pond, exeeptmg at their point of embai'kation,

unless by reason of accident making such landing necessary, or for a period

of more than live minutes.

E. An area bounded bj' a line running through the two groups of rocky

island lying east of the water works on the east, a line from the northern

island to a rock painted white on the shore of the pond on the north, a line

from the southern island to a rock painted white on the shore of the pond

on the south, and the mainland shore near the water works on the west, shall

be a forbidden area for all boats of any kind excepting such as are for the

use of officers or employees of the Watuppa Water Board in the performance

of theii' duties. On this area of water of approximately one-half mile square,

nearest the water works, no licensed boat shall encroach except as driven

thereon by stress of weather. Any boat breaking this rule shall have its

license immediately revoked, not to be renewed within the year when a breach

of the rule caused its I'evocation.

F. Fishing from the shores of the pond and from licensed boats shall be

permitted anywhere outside the prohibited area, exeeptmg in the case of

persons found polluting the water supply in any manner whatsoever. Such

persons shall immediatelj^ be prosecuted m the manner pi'ovided b}" law.

G. Any boat with a license, rented by its owner, must have its owner or

his duly authorized agent aboard whenever it goes upon the pond, to see

that the requii'ements for prevention of pollution of the water supply are

observed; and the licensee shall be responsible for all acts of his agent.

H. Every jDerson before receiving a license must read these iiiles and reg-

ulations carefully in the presence of the officer issuing the license, and shall

agree m writing, in a book to be kept for the purpose, to be governed m all

things in the use of the pond by these rules, also by any other rules and

regulations made by the local board of health, the State Board of Health or

any other duly authorized officer or officers, which may be hereafter made to

insure more certainly the absolute jjurity of the water suiiph' from North

Watuppa Pond.

K. Licenses for boating on North Watuppa Pond may be suspended or

revoked at any time by the Watuppa Water Board, with the approval of the

board of aldermen.

The Board has examined the information available as to the present

condition of the water supply of the city of Fall Eiver and has carefully

considered the communication presented.

The proposed Eule 17 attempts to define an area on the westerly side
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of the pond within which the deposit of night soil is prohibited. The

boundaries of the area within which it is proposed to apply this rule are

not definitely stated, and, so far as they can be outlined upon the maps

of this region, the proposed rule would apply to less than half the water-

shed of North "Watuppa Pond, yet would be applicable in an area of

1,373 acres outside the limits of that watershed. Within the watershed

of North Watuj^pa Pond the deposit of night soil or cesspool matter in

such a manner that it might pollute or tend to pollute the waters of the

pond or any of its tributaries is already prohibited by the rules adopted

by the State Board of Health on Aug. 1, 1907. The question of pro-

hibiting the deposit of night soil in extensive areas outside of the water-

shed of North Watuppa Pond, as proposed in the rule submitted, concerns

in no way the protection of the water supply from that source.

The Board is unable to find that the adoption of such a rule would

be of any assistance in securing the sanitary protection of North Watuppa

Pond.

Under Eule 18 certain regulations would be provided with a view to

the more complete protection of the water supply from pollution by

those engaged in the cutting of ice on North Watuppa Pond. It seems

to the Board desirable that horses employed on the ice should be inspected

by the inspector of animals of the city of Fall Eiver, as proposed, and

that no horse suffering from glanders or other contagious disease should

be permitted to work upon the ice. It is also important that droppings

from horses should be removed from the ice, and that spitting upon it

should be prevented, and a sufficient number of inspectors should be pro-

vided for these purposes, and to provide that these subjects may not be

overlooked instructions have been given to the W^atuppa Water Board

to see that these precautions are observed.

If the policy hitherto pursued by the city in the protection of its water

supply shall be followed in the future, the cutting of ice on North Wa-

tuppa Pond will be discontinued. Until that time it is important to

protect the purity of the water, while ice cutting is being carried on, by

careful inspection.

Eule 19 would, if adopted, require the Watuppa Water Board to grant

permits for boats to go upon North Watuppa Pond, subject to certain

regulations, but without limit as to number, and under one of the regu-

lations (marked F) of this proposed rule fishing from the shores of the

pond is to be permitted outside of a certain limited area apparently

by any person not found polluting the water, without any restriction as

to number.

The use of North Watuppa Pond for boating, fishing or purposes that

attract considerable numbers of persons to its neighborhood involves, in



52 STATE BOARD OF HEALTH. [Pub. Doc.

the opinion of the Board, serious danger to the purity of the water, and

the adoption of a rule and regulations such as those proposed would

go far to render ineffective the excellent work thus far done by the city

in protecting the purity of its water supply by securing control of the

shores of the pond and the lands within its watershed. In the opinion

of the Board, the proposed rule and regulations relative to boating and

fishing on North Watuppa Pond submitted for its approval are unneces-

sary and undesirable, and the Board declines to adopt them.

The measures necessary for the protection of the purity of the water

of North Watuppa Pond do not deprive the inhabitants of the city of

Fall River or its neighborhood of such advantages as may be derivable

from the use of a large lake as a resort for boating, fishing or other

recreation, since South Watuppa Pond, which also borders the thickly

settled portion of the city, is available for such purposes, and free from

any of the restrictions necessary in the case of public water supplies.

The Board deems it important to add that, in its opinion, very im-

portant work remains to be done in order to protect properly the purity

of the city's water supply. Large areas of land have already been ac-

quired within the watershed of North Watuppa Pond, and considerable

areas of the remaining lands within the watershed contain at present

few inhabitants, and can doubtless be acquired, or their control secured,

at reasonable terms if not too long delayed. There are, however, thickly

populated areas in the watersheds of Cress and Highland brooks, and

in the watershed of the pond south of the New Boston Road, in which

the cost of land and buildings would probably be so great as to make it

impracticable for the city to secure control of them, and some other plan

will have to be adopted for preventing the pollution of the pond from

the population on these areas. This work is urgent, but the best plan

to adopt can only be determined after thorough engineering studies of

the various methods by which the polluted water can be diverted or puri-

fied ; and if the diversion of any water from polluted areas should be

found necessary, the question of replacing the water diverted with water

from watersheds not now tributary to North Watuppa Pond will require

consideration.

Delay in carrying to completion the measures necessary for the pro-

tection of the purity of the citj^'s water supply may injure the health

of the inliabitants, and will very likely increase the cost of the work.

Dec. 5, 1907.

To the Watuppa Water Board, Fall Eiver, Mass.

Gentlemen : — The State Board of Health recommends that horses

employed in cutting ice on North Watuppa Pond be inspected by the

inspector of animals of Fall River, and that no horse suffering from
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glanders or other contagious disease shall be permitted to work upon

the ice. It is also important that droppings from horses should be re-

moved from the ice, and that spitting upon it should be prevented, and

a sufficient number of inspectors should be provided for these purposes.

FiTCHBURG.

Under the provisions of section 113 of chapter 75 of the Revised Laws,

rules and regulations were made by the Board on May 2, 1907, for pre-

venting the pollution and securing the sanitary protection of the waters

of "Wachusett Lake and its tributaries, used by the city of Fitchburg

as a source of water supply.

FoxBORouGH (State Hospital).
March 18, 1907.

To the Board of Trustees of the Foxborough State Hospital, Foxborough, Mass.

Gentlemen : — In response to your request for an examination of

the water of a deep tubular well recently sunk in land south of the hos-

pital, 500 feet or more southwest of the superintendent's house, the

Board has caused the well and its surroundings to be examined, and

samples of the water collected and sent in by the hospital authorities

to be analyzed.

The evidence as to the yield of this well does not show that a sufficient

quantity of water could be obtained in this locality for the requirements

of the hospital.

One of the samples was collected on February and two others on March

4, after pumping steadily from the wells with a hand pump for several

days. The results of the analyses show that the water is affected by

pollution from some source, and that the effect of the pollution increased

decidedl}^ after pumping. The well is sunk chiefly in a seamy rock, and

it is impracticable to determine the source of this pollution.

The Board is unable to recommend the use of the water dra-OTi from

this well for drinking or other domestic purposes. "Water from the driven

wells of the town of Foxborough is of very much better qualit^^

Framixgham (State Camp Ground).
April 4, 1907.

To Dr. William H. Devine, Surgeon-General of Massachusetts.

Dear Sir : — In response to your communication of March 4, 1907,

requesting information as to the condition of the water supply of the

town of Framingham, the Board has caused the source of supply and its

surroundings to be examined by one of its engineers, and finds that the

objectionable conditions referred to last year have not been changed.
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April 4, 1907.

To the Committee on Water Supply of the Town of Framingliam, Mr. H. S.

Dennison, Chairman.

Gentlemex : — A further examination of the surroundings of the

filter-gallery from which the water supply of the to^\Ti of Framingham is

now taken and the adjacent shores of Farm Pond shows that the sources

of pollution to which your attention was called last year have not been

removed, and that Farm Pond is exposed to very serious danger of pollu-

tion from the deposits of excrement on its shores adjacent to South

Framingham and near the filter-gallery.

The Board is informed that difficulty has been experienced in past

years in obtaining an adequate supply of water from the filter-gallery

for all the requirements of the town without drawing water directly from

Farm Pond. Under present conditions Farm Pond is, in the opinion of

the Board, an unsafe source of public water supply, and the Board would

recommend that you take such measures as may be necessary to provide

an adequate supply of good water to meet all the requirements of the'

town during the coming summer.

"WHien you have prepared plans for enlarging or improving the supply

the Board will advise you concerning them if you so request.

Framingham (H. E. Loxg Shoe Company).

July 9, 1907.

To Mr. H. L. Egan, President, Middlesex Building Company, South Framing-

ham, Mass.

Dear Sir :
— In response to your request of June 7, 1907, for an ex-

amination of the water of a well located near the factory of the H. E.

Long Shoe Company in South Framingham, and advice as to its quality,

the Board has caused the well and its surroundings to be examined and'

a sample of the water to be analyzed.

It appears from information furnished by you that the well is 125-

feet deep, the lower portion of it being in rock, and that the supply ob-

tainable is about 35 gallons per minute. The Board is also informed

that it is proposed to discharge the sewage from the factory into the

Framingham sewers.

The results of an analysis of a sample of water from the well collected

recently show that the water at that time was turbid and colored, and'

contained a larger quantity of iron than is present in good ground waters,

but the quantitN' of organic matter present was small, and the indications

are that the turbidity and color would disappear if water should be drawn

regularly in considerable quantity from the well.

So far as can be judged from the information now available, water
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can be obtained from this source which would be safe for drinking, but

the Board would recommend that a furtlier test be made after a larger

quantity of water has been pumped from the well.

Framixgham (Well).
Oct. 3, 1907.

To the Board of Health of the Town of Framingham, Mr. Charles N. Hargrave,

Chairma7i.

Gentlemen : — In response to your request for an examination of the

water of a well at No. 7 Eames Street, and advice as to its quality, the

Board has caused the well and its surroundings to be examined and

samples of the water to be analyzed.

The results of the analyses show that the water of this well is turbid

and slightly colored, and that it has at some time been considerably pol-

luted, and the Board does not regard it as safe for drinking.

Gardner.
June 11, 1907.

To Messrs. Charles "W. Coxant, Arthur P. Derby, Alec E. Kxowltox, George
E. Greene and George A. Dunx, Committee on the Prevention of the Pollu-

tion of Crystal LaTce hy the Crystal LaJce Cemetery.

Gentle:men : — The State Board of Health received from you on

May 10, 1907, a communication stating that at a meeting of the citizens

of Gardner you had been appointed a committee to investigate certain

questions relating to the prevention of the pollution of Crystal Lake by

the cemetery on its shores, and requesting the advice of the Board in the

matter. The questions submitted were as follows :
—

Whether the public health is endangered by drainage from the eemetei-y

into Crystal Lake.

The advisability of the construction of an intercepting drain along the

lake front, whereby any drainage from lots in the cemetery towards the

lake shall be intercepted and carried off the lake watershed.

We are also directed to consider the question of a location for a new
cemetei'v.

It appears that one of the plans suggested for counteracting the possi-

ble effect of the cemetery upon the lake was to construct an intercepting

drain in the cemetery' along the westerly side of Crystal Lake Avenue,

at a distance of 30 or 40 feet from the edge of the lake, consisting of

pipe laid v.ith open joints surrounded with porous material to within

a foot of the surface, to convey the drainage to some point outside the

watershed. In connection with this drain it is proposed to put in a
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concrete wall between tbe drain and tbe lake to prevent loss of water

from the lake.

The Board has caused the lake and. its surroundings to be examined

by its engineer and samples of the water of various drains entering the

lake to be analyzed.

The watershed of Crystal Lake contains at the present time a little

over 100 dwelling houses, practically half of which are within the water-

shed of the portion of the lake lying southwest of the railroad and the

others in the watershed of the main part of the lake, most of them on

lands which drain directly into its southerly end in the immediate neigh-

borhood of the pumping station. All but 9 or 10 of the dwelling houses

and buildings within the watershed of the lake, from which sewage may
be discharged, are connected with the public sewers, and the sewage is

carried out of the watershed. The remaining dwelling houses and build-

ings are not within reach of the sewers at the present time. There is

also one large boathouse on the lake located very close to the pumping

station, and the lake is evidently used to a considerable extent for boat-

ing and fishing.

From the records of the water department it appears that no water

has run to waste from the lake for several years, and that its surface

is now about 6 feet below high water. A comparison of the consumption

of water by the to-mi with the capacity of the lake in a series of dry

years indicates that the quantity of water now being drawn from the lake

is considerably in excess of its capacity, and that an additional supply

is necessary.

The results of analyses of water from the lake and from various small

tributaries show that considerable polluting matter enters the lake, not

only from the cemetery but through the main tributary discharging into

the northeasterly part of the lake, and from various small drains or

streams near its southerly end, especially in the immediate neighborhood

of the pumping station.

It is doubtful whether a drain can be constructed through the ceme-

tery near the shore of the lake as now proposed which will intercept and

remove all of the polluting drainage percolating toward the lake, and

the removal of drainage from the cemetery, if it were practicable, would

not, in the opinion of the Board, remove the more objectionable portion

of the polluting drainage which now finds its way into the lake.

It has been suggested that the small portion of the lake southwest of

the railroad might be filled with gravel, and that surface drainage from

all the densely populated areas might at the same time be diverted from

the lake ; but the expense of such a plan would be large, and the diversion

of water from the lake would further hasten its depletion.
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In the opinion of the Board, it is important, before diverting any

water from the lake, to secure an additional water supply sufficient for

the requirements of tlio town. Wliotlier it will then be best to divert

drainage from the lake or to take other measures for preventing its

pollution will depend very largely upon the source or sources selected,

and the method of connecting them with the present sources or of using

them independently. These questions can, in the opinion of the Board,

best be considered together, and, under the circumstances, the Board

would recommend that the town cause an investigation to be made as

soon as practicable, with the assistance of an engineer of experience in

matters relating to water supplies, to determine the most appropriate

source of supply for the town and the best practicable plan of using it,

independently or in connection with the present sources, and of pre-

venting the pollution of the present sources or avoiding danger from

such pollution. The Board will assist in these investigations by making

the necessary analyses of samples of water, and will, upon request, give

further advice when the results of further investigations are available.

Nov. 7, 1907.

To the Board of Water Commissioners of the Toivn of Gardner, Mr. George N.

Dyer, Chairman.

Gentlemen :— The State Board of Health received from you on

Aug. 21, 1907, an application requesting its advice as to the-use of Perley

(or Kneeland) Brook in Gardner as an auxiliary source of water sup-

ply, and subsequently, on October 2, a report of your engineer was sub-

mitted describing the proposed plans.

The plan provides for constructing a storage reservoir on Perley Brook,

holding about 23,000,000 gallons, on the site of the Perley mill pond,

and pumping water from this reservoir into Crystal Lake in such quan-

tity as may be required to keep the lake up to its normal level. It is

recommended that the town acquire two of the farms on the watershed

of Perley Brook, from which the brook might be polluted, and it is sug-

gested that the cleaning of the pond and brook would probably remove

the color of the water. It is also recommended that you purify the

water of the brook that flows into the lake through the Heywood place,

and remove objectionable discharges into the lower end of the lake.

An estimate of the cost of cleaning the proposed reservoir on Perley

Brook is presented, in connection with an estimate of the cost of the

dam and other works, but no plans are given for the cleaning or other

improvement of Perley Brook, or for the improvements suggested about

Crystal Lake.

The Board has caused the proposed source of auxiliary supply to be
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examined by its engineer and samples of the water to be analyzed, and

has considered the report presented and other available information as

to the present and proposed sources of water supply of the town of

Gardner.

If the quantity of water obtainable from Perley Brook under the

proposed plan should be pumped into Crystal Lake there is no doubt

that the latter source could be filled again, and a sufficient quantity of

water obtained from the two sources together to furnish an adequate

supply of water for Gardner for several years in the future.

The water of Perley Brook has ordinarily a very high color and con-

tains a large quantity of organic matter. It is possible that the quality

of this water could be improved materially by improving the channel

of the brook and draining the swamps on its watershed, but it is unlikely

that the color could be removed by any practicable improvement of that

kind, and no information has been presented which would indicate the

degree of improvement that it would be practicable to effect, the extent

of the works required or their probable cost. If introduced into Crystal

Lake in its present condition, using the works proposed, the water of

Perley Brook is likely to have a very unfavorable effect upon the appear-

ance, taste and odor of the water of Crystal Lake.

The lake is being seriously j)olluted at the present time by drainage

from the densely populated areas about its southerly and easterly shores,

and the question of removing this pollution has already been considered

by the to^Ti, but it does not appear that anj^ thorough investigation to

determine the best method of improvement has yet been made. The effi-

cient protection of the lake from pollution, or the removal of the effects

of pollution, may require extensive and costly works, and the diversion

of a part of the watershed of the lake may be found necessary or desira-

ble, in which case it would be desirable to provide for a larger additional

supply than is now proposed.

Under the circumstances the Board is imable to advise you as to

whether the proposed plan would be an appropriate one for enlarging the

water supply of Gardner or not, and cannot recommend its adoption at

the present time.

As the town has already been advised in a previous communication,

the questions of enlarging and improving the water supply of Gardner

and protecting the purity of the water should be considered together, and

a thorough investigation will be necessary before satisfactory conclusions

can be reached as to the best plan to adopt. These investigations should

include a study of the feasibility of diverting objectionable drainage from

the lake, the means by which this can be accomplished efficiently and

the probable cost of the work. They should include also a careful con-
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sicleration of all of the work to be done in the introduction of an
additional supply, inchidino- the necessary improvements within the water-

shed of any proposed additional source. The results of these investiga-

tions may involve a consideration of the question of filtering the water

or introducing a supply from some new source, and these questions should

be carefully considered.

The Board would recommend that these investigations be taken up
without delay and that they be carried to completion as soon as practi-

cable. The Board will assist in these further investigations by making
the necessary analyses of water, and will, upon application, give you

further advice in the matter when you have the results of further in-

vestigations to present.

Geoegetoavx (Poor Farm).
,
Xov. 7, 1907.

To the Board of Overseers of the Poor, Georgetown, Mass.

Gextlemex : — In response to the request of Mr. B. D. French, super-

intendent of the Georgetown Poor Farm, for an examination of the

water of the well now used for the supply of that institution, and of

a spring from which it is proposed to obtain a supply in future, the

Board has caused the well and spring to be examined and samples of

their waters to be analyzed.

The water of the well has a disagreeable odor and contains a much
larger quantity of organic matter and bacteria than is found in good

well waters. The Board would advise that its further use be discon-

tinued.

The results of the analysis show that the quality of the water of the

spring is not wholly satisfactory in its present condition ; and while this

source can probably be used for the purpose proposed, the Board would

advise that the spring be cleaned out and thoroughly covered and pro-

tected from the entrance of surface water, and that a suitable overflow

or waste pipe be provided so that the water therefrom may be obtained

without dipping it directly from the spring. Wlien the changes suggested

have been made the Board will, upon request, make a further analysis

of the water, and will then advise you as to the use of this spring as

a source of water supply for the Poor Farm.

H.otiLTOX ("Well at Hamiltox Park).
Aug. 1, 1907.

To Mr. S. H. Batchelder, 16 State Street, Boston, Mass.

Dear Sir: — In response to your request of July 17, 1907, for an

examination of the water of a well used as a source of water supply by

about 25 families at Hamilton Park, Hamilton, Mass., the Board has
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caused the well and its surroundings to be examined by one of its en-

gineers and a sample of the water to be analyzed.

The results of the analysis show that the water has at some time been

considerably polluted, and the quantity of organic matter present is some-

what larger than is found in good ground waters. The pollution is

probably caused by sewage deposited upon the ground at the numerous

cottages surrounding the park in which the well is located. It is possi-

ble that the water may also be unfavorably afEected by the waste water

which is discharged into the ground a short distance from the well.

While the water of this well is probably safe for drinking at the present

time, its surroundings are such that the effect of the pollution may be-

come more serious at any time, and the Board would recommend that

some other source be secured and the use of water from this well for

drinking discontinued.

HoLYOKE (American Thread Company).

Sept. 13, 1907.

To the American Thread Company, Holyolce, Mass.

Gentlemen : — In response to your request for an examination of

the water of two deep tubular wells located on the premises of the Mer-

rick Mills in Holyoke, from which it is proposed to take water to supply

to the employees of the factor)^ for drinking, the Board has caused the

wells and their surroundings to be examined and samples of their waters

to be analyzed.

The results of the analysis of the water from the well at Mill No. 1

show that it has at some time been considerably polluted, though at the

time these samples were collected it was quite thoroughly purified before

entering the well. The water is also very hard, and on that account ob-

jectionable for use for drinking.

The water of the well at Mill No. 3 is of better quality in some respects

than that of the well at Mill No. 1, but the hardness of this water is

excessive.

Neither source can be regarded as a desirable one, and the Board

cannot recommend the use of the water of either of these Avells for

drinking.

Hudson.
Jan. 3, 1907.

To the Board of Water Commissioners of the Toicn of Hvdson.

Gentlemen : — The State Board of Health received from you on

Jan. 2, 1907, an application requesting its approval, under the provisions

of chapter 243 of the Acts of the year 1897, of the purchase of a farm

containing about 70 acres of land, with the buildings thereon, situated
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in Berlin, j\Iass., and nearly all of which is within the watershed of

Gates Pond, the source of water supply of the town of Hudson, and in

response to this application has caused the locality to be examined by

one of its engineers.

The area which it is proposed to purchase extends along the shore of

Gates Pond for a distance of a little over half a mile, and extends back

from the shore for a maximum distance of 1,200 feet.

In the opinion of the Board it is important for the towTi to secure

control of the lands along the sliores of Gates Pond and in its neigh-

borhood in order to protect the purity of the water, and, by the purchase

of the land in question, the town would secure control of almost all

of the buildings now situated within the watershed of the pond, includ-

ing most of the summer cottages in its neighborhood.

The Board approves the purchase of the lands shown upon the plan

submitted under the provisions of chapter 242 of the Acts of the year

1897.

The area of land taken and which is hereby approved is shown upon

a plan filed in this office, which bears the following title :
" Plan of Land

Purchased by the Towoi of Hudson, ]\rass., from Frederick A. Fosgate

& Joel H. Fosgate Est. at Gates Pond, Berlin, Mass. Area 70 A. 32 Rds.

Scale 1 in. = 100 ft. G. Woodbury Parker, C.E." The above plan

was filed in the office of this Board Dec. 31, 1906.

Huntington.
Sept. 5, 1907.

To the Board of Water Commissioners of the Town of Huntington.

Gentlemen :— The State Board of Health has considered your appli-

cation for the approval of the plan of taking water from Cook Brook

as a permanent auxiliary water supply for the town of Huntington, to

be used at times when the quantity of water furnished by your regular

supply is inadequate, and in response to 4;his application has caused the

present and proposed sources to be examined by one of its engineers.

The water of Cook Brook, the proposed source of auxiliary supply^

is naturally of good quality, but there are many dwelling houses with

their outbuildings within this watershed, and the stream is greatly ex-

posed to danger of pollution. In the opinion of the Board, its waters

could not with safety be used for drinking, and the Board does not

approve the use of that source as an auxiliary water supply for the town

of Huntington.

Investigations made at the time your water supply was introduced

show that it would be practicable to increase the yield of Cold Brook

by constructing a reservoir on one of its tributaries and supplementing
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it, if necessary, with water diverted by gravity from Black Brook, and

further examination leaves no reason to doubt that a very large increase

in your supply can be made in that way, providing the dams be made

tight and the other workf; Imilt in a thorough manner so tliat an exces-

sive quantity of water will not be lost by leakage; but time would be

required to build these works and they could not be built in time to be

of much advantage in meeting the present emergency.

So far as the examinations made by the Board show, the plan by which

it is most likely that an adequate supply of good water can be obtained

at a reasonable cost and .within a short time will be to sink wells in the

valley of the Westfield Biver in the neighborhood of the mouth of Cold

Brook or of Cook Brook. The wells should be located at least 100 feet

from the Westfield Eiver, in some place where they are unlikely to be

injured at times of high water. If it is foimd practicable to obtain

enough good water by this plan to meet the present emergency, a tem-

porary pumping plant could be provided and the water pumped into

your present main pipe. By entering upon this work at once it is possi-

ble that a sufficient additional supply of water for the requirements of

the town can he obtained within a very short time. The work should

be done under the direction of an engineer of experience in such matters,

and the Board will assist you by making the necessary, examinations

of water from any wells which it may be proposed to use.

Nov. 7, 1907.

To the Board of Water Commissioners of the Town of Huntington.

Gej^tlemen : — The State Board of Health has considered your appli-

cation for advice as to the taking of an additional supply of water for

Huntington from certain springs in the valley of Woodruff Brook, and

"has caused the locality to be examined by its engineer and samples of

the water to be analyzed.

The results of the analyses show that the water of these springs is

of good quality for water-supply purposes, but the quantity wdiich they

will supply in a very dry season is unlikely to add very materially to

the quantity of water now available for the use of the town in such

a season. It might be practicable, by constructing a reservoir on Wood-

ruff Brook, to furnish an adequate supply for the town, in connection

with the present sources, for several years in the future, but the stream

receives the wash from the highway which passes through the valley,

and there are several buildings within the watershed of the brook so

situated that the stream is liable to be polluted by them^ and these build-

ings should be acquired and removed if the source is to be used for the

•supply of the to\vn. The diversion of the wash from the highway would

probably not be practicable.
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There care other sources in the neighborliood of Huntington from wliich

it is likely that an additional supply of good water can be obtained at

less expense than from the source now under consideration, and the

Board would advise that you cause a thorough investigation of all the

available sources to be made, with the assistance of an engineer of ex-

perience in matters relating to water supply, to determine which source

is likely to be most appropriate of those available.

The Board will assist you in these investigations by making the neces-

sary analyses of water, and will give you further advice in this matter

M'hen you have the results of further investigations to present.

Lenox (Aspixwall Water Company).
Sept. 13, 1907.

To the Aspinwall Water Company, Lenox, Mass., Mr. Charles H. Wright,

President.

Gentlemen : — The State Board of Health received from you on

July 31, 1907, plans of certain lands, reservoirs, wells, pipe lines, etc.,

located in the town of Lenox, ^Mass., accompanied by the following appli-

cation, under the provisions of chapter 515 of the Acts of the Legisla-

ture of the year 190 T :
—

The Aspmwall Water Company, as required by section 1 of chapter 515

of the Acts of the General Court of Massachusetts for the year 1907, here-

with file with you plans of the sources, lands, reservoirs, wells and other

works which it has acquired or intends to acquire in Lenox, Mass.

These plans are five in number, consisting of general plan of the town of

Lenox, with contour elevations, illustrating watersheds and general location

of the whole plant, together with some minor details of the plant, and four

other plans. A, B, C and D, plan A showing storage reservoir, wells and

pump house, B showmg hotel and artesian well system, C showmg location of

pipe line, Pine Tree Pond, storage tank and connection between storage

reservoir and Aspinwall Hotel, and i^lan D showing details of construction

of large storage well of 100,000 gallons' capacity.

These plans, together with the drawings and papers thereto attached,

contain upon them full information as to the construction, location and

relation of this plant to the adjoining territory in Lenox.

This company also respectfully requests that you will cause an examination

of said sources and works to be made, and cei'tify to the Commissioner of

Corporations such of the sources, lands, reservoirs, dams and other works

as you find necessary and suitable for water supply of this section, in the

manner set forth in section 1 of said chapter 515.

•

The sources of water supply, lands and works which it is proposed by

the company to acquire are sho^vn by the plans submitted with the appli-

cation, and may be summarized briefly as follows :
—
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A reservoir having a capacity of about 300,000 gallons, located on the

Yokun Eiver about 1,487 feet below the reservoir used by the Lenox

Water Company and having a tributary watershed— exclusive of that

of the Lenox Water Company's reservoir— of about .13 of a square mile

as measured by the State map ; a well, located in the valley of the Yokun
River about 525 feet below the reservoir, said to have a diameter of 30

feet and a depth of 25 feet; a number of tubular wells within a radius

of about 205 feet of the large well, but for the most part down stream

therefrom; three gasoline engines and three triplex pumps inclosed in

a wooden building, by means of which the water is pumped to a tank

and to the Hotel Aspinwall : suction pipes connecting the reservoir and

well with the pumping station, and a force main 4 inches in diameter

leading from the pumping station to the tank and hotel, the aggregate

length of pipe lines being approximately 8,052 feet; another small reser-

voir, lalo^v•n as Pine Tree Pond, located near the pipe line between the

standpipe and the hotel, outside of the watershed of the Yokun River;

and a small pumping station containing a gasoline engine and pump,

by means of which water of the pond is pumped into the main pipe.

In addition to the foregoing it is proposed to acquire certain riparian

rights along the Yokun River. It is also proposed to acquire 10.3 acres

of land more or less in the valley of the Yokun River, including the

lands in which the wells and a part of the reservoir are situated, but it

does not appear to be the intention to secure rights to lands in which the

pipe line is laid or upon which the standpipe is located.

A system of deep tubular wells, with pumps, tanks and connections,

and a pipe through which water can be pumped to the hotel, is also

shown on the plans presented, but, by your request, is not at present to

be considered as part of the works which the company desires to acquire

at the present time.

The Board has caused the sources of supply to be examined by its

engineer and samples of their waters, so far as obtainable, to be analyzed,

and has carefully considered the plans presented.

The results of analyses of the water of the well in the valley of Yokun
River show that it is of good quality for the purposes of a public supply.

The waters of the reservoir in this valley and of Pine Tree Pond

are also naturally of good quality, but are objectionable at times in the

summer season on account of organic growths. During much of the

year these waters will probably be suitable for drinking. No water was

obtainable from the tubular wells, which were said to have become filled

with sand.

The quantity of water which the sources indicated can be depended

upon to yield is very limited. The total area of watershed tributary to

the reservoir is about .12 of a square mile, as measvired from the State
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map, and an additional area of about the same size may be tributary

to the hirge -svell, wliich is located below the reservoir. At the time that

the works were visited by the engineer of the Board the reservoir in

the valley of the Yokmi Eiver was nearly empty, and the tubular wells

were foimd to have become useless.

The amount of water obtainable from Pine Tree Pond is insignificant,

and it does not appear that the company is authorized to use water from

that source.

The works appear to be designed for the supply of the Aspinwall

Hotel, and, while they may be adequate for that purpose, their capacity

is insufficient for the requirements of the whole district, or for any con-

siderable portion of it aside from the hotel.

In order to provide an adequate supply for the district in question,

new sources and works would have to be provided, and it is doubtful

whether any of the works which it is now proposed by the Aspinwall

AVater Company to acquire will be necessary or suitable for the purpose.

The only portions of these works which, in the opinion of the Board,

might be suitable for use in supj^lying the district are the reservoir and

large well in the valley of the Yokun Eiver. These sources might possi-

bly be used in connection with other works for collecting surface or

ground water lower down the valley of this stream ; and in case it should

be found to be practicable to obtain a further supply of good water for

the district from this valley, it might be desirable for the company to

acquire this well and reservoir for use in connection therewith; but until

further investigation shall show that a sufficient supply of good water

for the requirements of the district can be obtained in this valley, the

Board will be unable to regard the reservoir and well as necessary and

properly situated for the supply of the district.

The Board is unable to certify to the Commissioner of Corporations

that any of the works which it is proposed by the Aspinwall Water Com-

pany to acquire for the supply of the district in the northerly part of

Lenox, described in chapter 235 of the Acts of the 3'ear 1904, are neces-

sary or suitable or properly situated for that purpose. When other sources

have lieen found which will yield a reasonal)le amount of water for the

district, the Board can determine whether the reservoir and large well

are necessary and properly situated to form a part of the necessary works.

Lynx.

Under the provisions of section 113 of chapter 75 of the Eevised Laws,

rules and regulations were made by the Board on May 2, 1907, for pre-

venting the pollution and securing the sanitary protection of the waters

of Breed's Pond, Birch Pond, Walden Pond and Hawkes Pond and their

tributaries, used l)y the city of Lynn as sources of water supply.
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Lynx (Springs).
Aug. 1, 1907.

To the Board of Health of the City of Lynn, Mr. Gustavus A. Badger, Clerk.

Gentlemen : — The State Board of Health has considered your appli-

cation for advice as to the quality of the water of certain springs from

which water is taken for sale to the public in the city of Lynn, the springs

indicated being the Moose Hill, Electric, Sterling Street, Lovers' Leap,

Graham and Pocahontas springs, so called, the Moose Hill being located

in Swampscott and the Pocahontas in Lynnfield.

Concerning the Moose Hill Spring, you have already been advised

definitely in previous communications, and concerning the Graham and

Pocahontas springs there appears to be nothing to add to previous state-

ments, no change having taken place in the conditions affecting these

sources, the watersheds of which are free from pollution.

The analyses of the water of the Electric and Sterling Street springs

show no material changes as compared with previous tests.

The water of the Lovers' Leap Spring has changed but little in quality

in recent years. The spring is situated in a populated region, and, while

the water is probably safe for drinking at the present time, it is advisable

that it be examined from time to time and its use discontinued if the

quality deteriorates.

Lynnfield (E. J. D. Barn.jum).
Feb. 11, 1907.

To Mr. F. J. D. Barnjum, Lynnfield Centre, Mass.

Dear Sir:— In response to your request of Jan. 10, 1907, for advice

as to the quality of the water of a well located near Pillings Pond, in

L3Tinfield, from which water is taken for the supply of a number of

families, the Board has caused the well and its surroundings to be ex-

amined and a sample of the water to be analyzed.

The results of the analysis show that the water contains a larger quan-

tity of organic matter than is found in good ground waters, and the

quantity of iron present is so large as to make the water objectionable

for some domestic uses. There is no evidence that the well is being

polluted or that its waters are unsafe for drinking.

Manchester.
Jan. 23, 1907.

To the Board of Water Commissioners of the Toivn of Manchester.

Gentlemen : — The State Board of Health has considered your appli-

cation for advice as to an additional water supply for Manchester, to

be taken from wells in the Beaver Dam Meadow, so called, near the Essex
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Eoad, and has examined the results of further tests in this valley by

means of wells and the observations made during the recent pumping

test. The Board has also examined the results of numerous analyses

of the water of the various test wells, and the results of experiments upon

the filtration of the water made during a period of about one month,

ending Dec. 23, 1906.

It appears from the information presented that the wells with which

the test was made were located on the easterly side of the Essex Eoad,

and were driven through peaty soil or muck and fine sand and clay into

a stratum of gravel which was reached at a depth of from 40 to 45 feet,

and which was not passed through.

During the pumping test— which was begun in the latter part of

September and continued, with some intermissions, until the 15th of

November— 20 wells were connected with the pumps and water was

pumped at various rates. At the beginning a rate of 500,000 gallons

was maintained from September 28 until October 5, but the level of the

water in the observation wells, located at a considerable distance from

the group connected with the pumps, fell away rapidly, indicating that

the quantity being drawn was in excess of the capacity of the source

at this time, and the rate of pumping was reduced to 300,000 gallons

per day. Upon the change to this rate the water rose quickly in the

observation wells for the next two days, but subsequently rose much more

slowly, until a heavy rain storm occurred, in which there was a precipi-

tation of more than 2 inches, when a further rise in the water of the

wells took place, and the rate of pumping was increased to 400,000 gallons

per day. At this rate — which was maintained from October 11 to Octo-

ber 22 — the level of the water of the wells went down steadily and

quite rapidly. From October 22 to November 8 water was pumped during

eight hours of the day at the rate of 400,000 gallons, the quantity drawn

each day being about 133,000 gallons. Under these conditions the water

rose gradually, but on November 8 the rate of pumping was changed to

700,000 gallons per day for eight hours, or a total of 233,000 gallons

per day, when the level of the water in the observation wells began to

go down, but rose again after a heavy rain on the 12th.

Considering the fact that the season was not an exceptionally dr}' one,

that no water had been drawn from the ground in this region previous

to these tests, and that heavy rains fell during their progress, it is

improbable that a yield as great as 300,000 gallons per day can be ob-

tained continuously from these wells in a very dry season, and in the

latter part of such a season the yield might fall to a quantity very much
below that amount.

The gravel stratum from which water was obtained is of limited ex-
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tent in the region of the present wells, hut the test wells suljsequently

driven in the swamp west of Essex Eoacl show that it extends for a con-

siderable distance up the valley of the brook. A few observations were

made upon the height of the water of several test wells above the Essex

Eoad, all of which showed that the water was being affected by the

pumping.

The results of the tests, as a whole, indicate, in the opinion of the

Board, that, while the quantity of water obtainable from the ground in

the valley of Beaver Dam Brook is not great, a very considerable addi-

tional supply of ground water can be obtained for the portion of the

year when an additional supply is necessary by the construction of suitable

collecting works in the region near Essex Eoad in that valley.

The quality of the water of the test wells is shown by analyses of

samples collected at frequent intervals during the pumping test. The

water was slightly turbid and milky, especially toward the end of the

test, "and some of the samples contained a slight sediment, though most

of them were clear. The water was odorless and contained but little

organic matter, and the quantity of iron, though large enough to cause

the formation of a considerable precipitate on exposure to air, was not

as great as had been indicated by previous tests.

The quantity of iron in the water of the present sources is insignificant,

and, as it is not likely to be necessary to draw a large proportion of

the water supply of the town from the proposed new source, for the

present at least, there is a question as to whether the supply to the town

would be objectionable if for a time in the beginning some of the water

of the proposed source should be mingled with that of the present sources

without filtration. Nevertheless, precipitation might occur, and, judging

from experience with other similar waters, the quantity of iron in the

water of the proposed new source is likely to increase materially with

continued use.

The experiments upon the filtration of this water have been insulhcient

to show whether the methods used could be depended upon to purify

the water sufficiently. They show, however, that, with the small quan-

tity of iron that is likely to be present in the water in the beginning,

it can be filtered satisfactorily for a period of a month or more. It is

unlikely that for several years the use of water from the proposed new

source would be necessary for more than a limited time during the drier

portion of the year, and it is probable that by aerating the water, and

passing it through a sand filter, sufficient purification can be effected

during the period when it is necessary to use the water to make it unob-

jectionable when mixed with the water of the present sources.

Since there appears to be no better source from which the town can
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now obtain an additional water suppl}-, and an additional water supply

is greatly needed in the drier portion of the year, it seems necessary to

use the water of the sources now proposed as an auxiliary supply; but

the Board would recommend that provision be made for purifying this

water by filtration through sand.

Dec. 5, 1907.

To tlic Committee on Additional Water Sxiiyphj of the Town of Manchester,

Mr. Eaymond C. Allen, Chairman.

Gentlemen : — The State Board of Health received from you on

Nov. 23, 1907, an application for advice with reference to a proposed

additional water supply for the town of Manchester, to be taken from

Gravel Pond, in the town of Hamilton, supplemented by water from

Eound and Coy's ponds, these sources to be used as supplementary to

the wells in the valley of Sawmill Brook, from which the present supply

of the town is drawn. The application is accompanied by plans showing

the results of careful surveys of the watershed and capacity of Gravel

Pond, and the location of that pond with reference to others in the

region, and hy a report of your engineer, Mr. Desmond FitzGerald, giving

the results of the investigations of the various sources of water supply

availal^le for Manchester, and recommending the use of Gravel Pond
as a source of additional supply, supplemented by the use of water from

Eound Pond when necessary.

The Board has caused the proposed sources of supply to be examined

by its engineer and samples of their waters to be analyzed, and has care-

fully considered the report and plans presented.

The capacity of the present sources of supply is sufficient for the town

during six and possibly eight months of the year, but during the drier

portion of the year, from June to September inclusive, the yield of these

sources is insufficient for the requirements of the town, and an additional

supply is required for use chiefly during these months.

The water of Gravel Pond, the proposed source of additional supply,

has very little color and is of good quality for the purposes of a public

water supply. Its watershed contains no permanent dwelling houses,

and the land about the pond is so controlled that it is unlikely that any

considerable settlement will take place there in the future.

The pond is very deep and holds a very large quantity of water in

proportion to the size of its watershed, which has an area of only about

80 acres, exclusive of the area of the pond. The natural yield of the

pond is estimated by your engineer to be about 135,000 gallons per day

in the driest periods, and its storage capacity is so great that the whole

annual yield can be made available in the months of the greatest con-

sumption, so that a quantity of water amounting to from 350,000 to
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400,000 gallons per day can always be obtained from the pond during the

four summer months in tlie driest years. There would, moreover, if the

draft were not ordinarily greater than the amount stated, always remain

a large quantity of water stored in the pond which might be made use

of in case of emergencies, but when the use of water becomes greater

than the natural yield of the pond it will be best to introduce water from

some new source before the quantity of water in the pond becomes ma-

terially reduced.

The plan submitted provides for supplementing the supply from Gravel

Pond, if necessary in the future, by diverting into it water from Round

Pond, situated close by, and from which water could be diverted into

Gravel Pond by gravity when the surface of the latter has been drawn

down. The water of Round Pond is very highly colored and contains

a large quantity of organic matter, and, while small quantities might

be introduced from that source into Gravel Pond without affecting seri-

ously the quality of the water of the latter source, the introduction of

larger quantities would be likely to have a noticeably unfavorable effect,

and it is desirable to improve the quality of Round Pond water in some

way if possible before diverting any considerable quantities of it into

Gravel Pond. The lands about Gravel Pond appear to be composed

largely of gravel or other porous soil, and it is probable that if Round

Pond water should be pumped upon prepared areas near the shores of

Gravel Pond, and allowed to percolate slowly through the ground into

the latter source, its quality would be so greatly improved that it would

not affect unfavorably the water of Gravel Pond.

Unless the use of water in Manchester shall increase more rapidly than

seems likely at the present time, the use of Roimd Pond water will not

become necessary for several years at least, and there will be ample time

to provide a satisfactory means of purifying the water before its use

becomes necessary.

In the opinion of the Board, the plan presented for obtaining a sup-

plementary water supply for the town of Manchester by taking water

from Gravel Pond, supplemented when necessary with water from Round

Pond, improved by treatment in some suitable manner for the removal

of color and organic matter, is the best practicable method of increasing

the water supply of the to^oi.

In using water from Gravel Pond in connection with the present

sources of supply it is important that the present sources be used to their

full capacity in order to avoid the unnecessary depletion of the storage

in Gravel Pond. For this reason it is very important that the heights

of water in the wells from which the present water supply is dra^vn and

in Gravel Pond be observed at frequent intervals, and that records of
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these observations be carefully kept. It is also important that careful

records be kept of the quantity of water drawn from each source in each

year. Whenever it becomes evident from these records and observations

that the quantity of water being used from the present sources of supply

and from Gravel Pond is in excess of the probable capacity of all of these

sources in a series of dry years, it will be desirable to begin the intro-

duction of water from Eound Pond in order to avoid the serious deple-

tion of the storage in Gravel Pond.

Maeblehead (Children's Island Sanitarium).

Oct. 3, 1907.

To Miss Lucy W. Davis, Superintendent, Children's Island Sanitarium, Marble-

head, Mass.

Dear Madam : — In response to your request of Sept. 10, 1907, for

an examination of the drinking water supply of the Children's Island

Sanitarium, in Marblehead harbor, the Board has caused the well indi-

cated as the source of supply to be examined and a sample of the water

to be analyzed.

The results of the analysis show that the water is very hard, has a

disagreeable odor and contains an excessive quantity of organic matter.

It is unfit for drinking, and the Board would recommend that the fur-

ther use of this source be prevented.

Marion.
Oct. 7, 1907.

To the Board of Selectmen of the Town of Marion.

Gentlemen : — The State Board of Health received from you on

June 21, 1907, an application for advice with reference to a proposed

water supply, to be taken from the ground at a point in the valley of

Benson's Brook, so called, about half a mile northwesterly from the

Marion railroad station and less than half a mile west of Front Street;

and subsequently a pumping test was made by connecting together eight

wells in the locality indicated and pumping from them continuously with

a steam pump for a period of about ten days, from September 5 to Sep-

tember 15 last.

The Board has caused the locality to be examined by its engineer and

has examined the results of observations upon the quantity of water

pumped, the height of ground water in the various wells during the test,

and the results of analyses of samples of water collected and sent in by

you while the test was in progress.

The analyses show that the water pumped during this test was of very

good quality for all of the purposes of a public water supply. The quan-
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tity drawTi from the wells averaged nearly 450,000 gallons per day, but

this water was discharged npon the ground so near the wells that some

of it evidently re-entered the ground, and measurements made of the

quantity actually flowing down the stream indicate that the net quantity

of water yielded l^y this source during the test was probably in the

neighborhood of 300,000 gallons per day.

Considering the various conditions affecting the test, and the evidence

submitted as to the recovery of the wells after the test, it seems probable

to the Board that this source cannot be depended upon in a very dry

summer season to yield more than about 200,000 gallons per da}', and

the (|uantity ol)tainable may l)e considerably less than the amount in-

dicated.

It is very difficult to estimate closely the quantity of water likely to

be used during the summer months in a town like ]\Iarion, where there

is a large increase in the population during the summer months. The

experience in other similar towns shows that the increased use of water

during that period nuiy be a very large one, though, judging from the

information furnished by you, it is imlikely to be as large in Marion

as in some towns similarly situated.

It is probable that the consumption of water in Marion can be kept

within reasonable limits if the works shall ])e carefully constructed, so

as to avoid as far as practicable the loss of water by leakage from the

pipes, and if provision is made in the beginning for metering all ser-

vices, and also for measuring accurately the quantity of water delivered

into the distributing system. By these means it would be practicable

to detect unnecessary use or waste of water or loss of water by leakage,

and they would aid greatly in keeping the consumption of water from

becoming excessive.

If these conditions shall be observed it is probable, in the opinion

of the Board, that enough water can be obtained from the ground in the

locality in which the test was made to supply the to-wm until the require-

ments for water have increased materially over what they are at present.

The test wells thus far driven are located in a swampy district, where

the ground is covered by a considerable depth of peaty soil. A^Hiile there

is no evidence that the ground water at the present time is affected by

this condition, the water in wells in similar situations has in many cases

deteriorated after a longer or shorter period of use, and the Board would

recommend that if permanent works shall be constructed for taking a

supply of water for ^Marion from the ground in this locality the wells

be placed in the upland above the edge of the swamp, and that the chan-

nel of the brook be kept clear, so that the flooding of the land in the

neighborhood of the wells may be avoided, unless occasionally at times
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of freshet. It is also (lesiral)]e, if final works shall l)e Ijuilt in this

locality, that the collecting works he extended over a much larger area

than was covered hy the test wells^, to assist in maintaining the yield

of the works in dry weather.

Dec. 5, 1907.

To the Board of Selectmen of the Town of Marion.

Gentlemen : — The State Board of Health received from you on

Nov. 21, 1907, an a^^plication for the approval by this Board, under the

provisions of chapter 268 of the Acts of the year 1907, of the taking by

the town of Marion of certain parcels of land for preserving the quality

of the sources of water supply of the town, accompanied by a plan and

description of the lands which it is proposed to take.

The lands indicated have an aggregate area of about 14.5 acres, and

include the wells from which it is now proposed to take w'ater for the

supply of the town of Marion. The Board has considered your application

and the plan sul)mitted therewith, and concludes that the area which it is

proposed to acquire at the present time is necessary for the purpose

indicated.

The Board herel^y approves the taking of the lands shown on the plan

accom23anying the application, entitled " ]\rarion Water Works. Plan

of Land at Proposed Source of Water Supply in the Vicinity of Benson's

Brook (so called). Scale: 40 feet to an inch. Nov. 15, 1907. Louis E,

Hawes, Civil and Hydraulic Engineer, Boston."

The parcels of land to be taken are bounded, measured and described

as follows :
—

1. Land of Jahcz W. Handy.

Beginning at a stone wall on the westerly side of Front St., where the

stone wall on the division line between land of said Jabez W. Handy and land

of Cai'rie W. Benson intersects said westerly wall of Fi'ont St., said starting

point being 3 feet easterly on said division line from a stone bound; thence

the line bounding this parcel of land runs S 75 ° 20
'
10 " W by. land

of Can-ie W. Benson and a wall and fence about 360.0 feet to a pointed

stone; thence N 16 ° 09' 50" W by land of Richard W. Clark 20.02 feet;

thence N 76 ° 20 ' 10 " E by land of said Handy about 360.17 feet to a wall

on the westerly side of Front St., thence S 15 ° 39 ' 50 " E by said wall on

the westerly side of Front St. 20.01 feet to the point of beginning; eom-

pi'ising about .17 of an acre. This parcel constitutes a right of way 20

feet wide.

2. Land of Richard W. Clark.

Beginning at a pointed stone in the fence line on the boundary separating

land of said Richard W. Clark from land of Carrie W. Benson, said point of

beginning being about 360.0 feet on said boundai-y line from the stone wall

on the westerly side of Front St.; thence the line bounding the parcel de-
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scribed runs S 76 ° 20 ' 10 " W by land of Carrie W. Benson to the south,

about 667.5 feet to a stake at the westerly end of the portion of this parcel

which constitutes a right of way 20 feet wide; thence the line continues S
76° 20' 10" W by land of said Benson about 250.0 feet to an angle;

thence S 76 ° 30 ' 10 " W by land of said Benson about 180.1 feet to a

stake and angle ; thence S 76 ° 45 ' 10 " W by land of said Benson about

284.4 feet to a stake and angle; thence S 76 ° 56 ' 40" W by land of said

Benson about 173.0 feet to a stake and a corner; thence the line runs N
19 ° 48 ' 5 " W by land of Richard W. Clark about 384.85 feet to a corner

at land of Judah Hathaway; thence the line runs N 81 ° 26 ' 43 " E by land

of said Judah Hathaway on the north about 306.4 feet to Benson's Brook, so

called, and land of Annie F. Gurney ; thence the line continues N 81 ° 26

'

43 " E by land of said Annie F. Gurney on the north about 480.5 feet to a

spike in a stump at a corner; thence the line runs S 38 ° 8 ' 20 " E by land

of said Richard W. Clark about 325.93 feet to a corner and the westerly end

of the portion of this parcel which constitutes a right of way 20 feet wide,

said corner being at the westerly end of the north line of said right of way;

thence the line runs N 76 ° 20 ' 10 " E by land of said Clark about 675.73

feet to a corner and land of J. W. Handy, this line is on the northerly side

of the 20 ft. right of way; thence the line nms S 16 ° 9 ' 50 " E by land of

J. W. Handy 20.02 feet to pointed stone at the place of beginning on the

division line between said Clark and Benson, which constitutes the southerly

line of said 20 ft. right of way; the whole comprising about 6.97 acres, of

which .31 acres is in the portion which constitutes the right of way aforesaid.

3. Land of Annie F. Gurney.

Beginning at a spike in a stump at the most northeasterly corner of pro-

posed taking from Richard W. Clark, described herein and numbered 2, the

line runs S 81 ° 26 ' 43 " W along land of said Richard W. Clark on the

south about 480.5 feet to Benson's Brook, so called; thence the division line

follows the center of said Benson's Brook northwesterly by land of Judah

Hathaway about 238 feet ; thence N 81 ° 15
' 15 " E about 386.65 feet by

land of said Annie F. Gumey to a stake ; thence S 80 ° 19 ' 35 " E about

316.4 feet by land of said Gurney to the point of beginning; comprising

about .96 acres.

4. Land of Judah Hathaway.

Beginning at the center of Benson's Brook, so called, on the line separating

land of said Judah Hathaway from land of Richard W. Clark and at the

point which constitutes the westerly end of the line separating land of said

Richard W. Clark from land of Annie F. Gurney as described herein under

the parcel of land proposed to be taken from Richard W. Clark, said de-

scription being numbered 2 ; thence the line runs S 81 ° 26
' 43 " W by land

of said Richard W. Clark about 306.4 feet to a corner, said corner being at

the extreme northwest corner of said proposed R. W. Clark taking described

herein, numbered 2 ; thence the line runs N 19 ° 48 ' 5 " W by land of Judah

Hathaway about 98.77 feet to a stake and corner; thence the line runs
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N 81 ° 15
' 15 " E by land of said Hathaway about 119.0 feet to the center

of Benson's Brook, so called, and land of said Annie F. Gurney and a corner;

thence southeasterly by the center line of Benson's Brook, so called, and land

of said Gurney about 238 feet to the point of beginning and land of Richard

W. Clark ; comprising about .5 of an acre.

5. Land of Carrie W. Benson.

Beginning at a jioint in a fence line separating land of Carrie W. Benson

from land of Richard W. Clark and land of Jabez W. Handy, said point being

about 1,027.5 feet on said fence line westerly from the stone wall in the west-

erly side of Front St., said pomt being also at the westerly end of a right

of way 20 feet wide mentioned in the descriptions of proposed taking of land

of Jabez W. Handy and of Richard W. Clark numbered herein respectively

1 and 2 ; thence the line bounding this parcel of land runs S 21 ° 57 ' 20 " E
by land of said Carrie W. Benson about 292.09 feet to a corner and land of

E. Parton ; thence the line runs S 76 ° 56 ' 20 " W by land of said Parton

about 380.09 feet to an angle; thence the line runs S 75 ° 2 ' 7 " W by land

of said Parton about 392.23 feet to a stake and angle; thence S 77 ° 26 ' 25 "

W by land of said Parton about 124.15 feet to a stake and corner, said stake

and corner being 100 feet easterly from a stone bound located on a continua-

tion of the last course ; thence N 19 ° 48 ' 5 " W by land of said Cai-rie W.
Benson about 297.7 feet to a stake and corner at land of Richard W. Clark,

said stake marking also the southwesterly extremity of a proposed taking

from Richard W. Clark as described herein, numbered 2 ; thence N 76
°

56 ' 40 " E by land of Richard W. Clark described herein as a proposed

taking and numbered 2, about 173 feet to a stake and an angle; thence N
76 ° 45 ' 10 " E by land of said Clark about 284.4 feet to a stake and angle;

thence N 76 ° 30 ' 10 " E by land of said Clark about 180.1 feet to a nail

in the fence and an angle ; thence N 76 ° 20 ' 10 " E by land of said Clark

about 250 feet to a stake and corner at the point of beginning; the whole

comprising about 5,95 acres.

Maeion (Geoegb F. Eichards).
April 4, 1907,

To Mr. George F. Richards, Marion, Mass.

Deae Sir : — In response to your request for an examination of the

water of a spring in ]\Iarion from which you propose to sell water for

drinking, the Board has caused the spring and its surroundings to be

examined and a sample of the water to be analyzed.

The results of the analysis show that the water is of good quality for

drinking purposes at the present time. The spring is located very close

to a brook, and it is apparently possible under existing conditions for the

brook water to find its way into the spring. By making provision for

preventing brook water from entering the spring the water of the latter

may safely be used for drinking.
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Marlborough (Metropolitan Water and Sewerage Board).

June 6, 1907.

To the Metropolitan Water and Sewerage Board.

Gextlemex : — The State Board of Health has received from Marcus

M. Browne the followmg application for the approval of the location and

construction of a slaughterhouse on his farm on Concord Eoad in the

city of Marlborough :
—

The undersigned respectfully asks that be be granted a license to slaughter

animals on the farm on Concord Road formerly known as the " Goodell " or

" Brook's Farm."

The request is made so that I may be able to slaughter our own animals

and prepare them for use without being dependent on outside parties, as I

am now forced to do. I intend to provide a place for slaughtering that will

be clean and sanitary and can be kept so at all times.

The Board has considered the application and has caused the locality

to be examined.

From the information presented it appears that the slaughterhouse is

to be located on the summit of a ridge apparently composed of gravelly

soil, and will be distant 400 feet or more from the nearest water course

draining into the metropolitan water supply. The dimensions of the

luiilding are to he about 20 feet by 30 feet and a tight cellar is to be

provided, lined with cement concrete to prevent the escape of wastes.

The Board hereby approves the location and construction of the pro-

posed slaughterhouse at the point indicated to be used by the applicant,

for the purpose and in the manner indicated in his application.

Mayxard.

Under the authority of section 113 of chapter 75 of the Eevised Laws,

rules and regulations were made by the Board on Sept. 5, 1907, for

preventing the pollution and securing the sanitary protection of the

waters of "WTiite Pond and its tributaries, used by the town of Ma}'nard

as a source of water supply.

Medwat.
Nov. 7, 1907.

To Messrs. Johx P. Hunt, Robert M. O'Doxnell, George S. Bext, W. W.
Ollendorff and H. W. Shatv, Water Siipiyly Committee of the Town of

Medivay.

Gextlemex : — The State Board of Health received from you on

Oct. 10, 1907, an application for advice relative to a proposed water

supply for Medway, in which you state that the following sources are
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under consideration : ^a-ound water on the north side of the Charles River

near Buckram Mill ; ground watei; in territory near Populatie Pond, on

the south side of Charles Eiver
;
ground water on the southerly slope of

Drybridge Hill; ground water in the neighborhood of Mine Brook, and

surface water from Hopping Brook or Chicken Brook.

The Board has caused the sources of supply mentioned to be examined

by its engineer and samples of waters from several of the sources to be

analyzed.

The results of the examinations of Hopping Brook and Chicken Brook

show that the waters of those streams are highly colored and contain much

organic matter, and that their watersheds include a considerable popula-

tion. Neither stream can be regarded as a desirable or safe source from

which to take water directly for drinking.

The springs on Drybridge Hill are of far too liniited capacity to fur-

nish the Cjuantity of water required by the town.

Mine Brook is badly polluted by domestic and manufacturing sewage

in the to^-n of Franklin, and would be an unfit source of public water

supply if taken directly. The conditions are not favorable for obtaining

a supply of ground water of good quality in the valley of this stream in

the immediate vicinity of the village. Farther up stream the conditions

are somewhat more favorable, but this locality is a less desirable one than

others that are available.

The Buckram ^Mill is located very close to the village, and analyses

of the waters of a spring and a tubular well in its neighborhood show that

the ground water here is affected unfavorably by the nearness of the

village. The water would also probably be affected by an excess of iron,

which would make it objectionable for water-supply purposes, and both

of these objections would be likely to increase if the quantity of water

required by the to'wn should be taken from the ground in this locality'.

The region about Populatie Pond, especially on its westerly side, is a

very favorable one, judging from surface indications, for obtaining water

from the ground in large quantities. Except for a few summer camps

this district is uninhabited, and it is probable that water of excellent

quality could be obtained there with properly located works. T\Tiile the

areas favorable for obtaining ground water in this region are within the

town of Franklin, they are, nevertheless, ver\- close to Medway, 3'et not

near enough to be affected by drainage therefrom, and, so far as can be

judged from the examinations thus far made, this locality is the most

favorable one of the places mentioned in which to seek a water supply

for Medway.

It would be desirable to take water from some source within the limits

of the town of iledway, but no place has been found where the conditions
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for obtaining ground water appear to be as favorable, so far as can be

judged from surface indications, as in. the locality near Populatic Pond.

The Board would advise as the next step in youT investigations that

you cause test wells to be sunk in the region near Populatic Pond, to

determine the character of the soil and the probable quality and quantity

of ground water to be obtained there. It is important that these further

investigations be made with the assistance of an engineer of experience

in matters relating to ground-water supplies, and the Board will assist

j-ou, if you so request, by making the necessary analyses of water, and

will, upon application, give you further advice when you have the results

of further investigations to present.

Xewbury (Duz^tMER Academy).
Sept. 5, 1907.

To Mr. C. S. IXGHAM, Master, Dummer Academy, South Byfield, Mass.

Dear Sir : — In response to your request for an examination of the

water of a well which it is proposed to use as a source of water supply

for Dummer Academy, the Board has caused the well and its surround-

ings to be examined and a sample of the water to be analyzed.

The results of the analysis show that the water of this well is of excel-

lent quality for drinking and other water-supply purposes. The well is

located on the slope of a hill which at the present time is for the most

part wooded and free from buildings, and so long as these conditions

exist the water will doubtless continue to be safe for drinking.

Xewburtport.
March 9, 1907.

To the Board of Health of the City of Newburyport.

Gentlemen : — Eecent analyses of the water now being supplied to the

city of Xewbur}-port show that it contains an excessive quantity of min-

eral matter and considerable organic matter derived chiefly from certain

deep tubular wells which have recently been driven in the neighborhood

of the pumping station.

It appears that, notwithstanding that you were advised, in a commu-

nication dated Dec. 7, 1905, as to the poor quality of the water of the

tubular wells in this neighborhood at that time, additional deep tubular

wells have since been put in, and that these wells furnish water of very

much poorer quality, containing not only much iron but so much other

mineral matter as to render the water objectionable for many uses, and

probably injurious to health if used for drinking.

It is evident also that the quantit\^ of water that can be obtained from

all of the various sources of water supply available for use by the city at
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the present time is insufficient for its requirements. There does not

appear to be any source from which it is practicable to obtain a temporary-

supply of water of good quality to meet the present emergency ;, but it is

l^robable that an increased flow of water, due to the thawing of the

ground and melting of snow, will make it practicable to discontinue very

soon the use of the more objectionable of the sources from which water

is now drawn.

The Board would again recommend that measures be taken without

delay to provide a sufficient supply of good water for the city, so that

the use of the objectionable water from your present sources may be dis-

continued. When a new source is available the deep tubular wells should

be closed, and their waters prevented from affecting the other sources

if possible. Changes should also be made in the connections at the

pumping station, so that only water from the covered wells and springs

which is of good quality may be supplied to the city without mingling

with the water of the open basin.

The importance of taking up the work of providing an addi-

tional supply without delay cannot be too greatly emphasized, since

it is evident from your experience of this winter that your present sources

are not capable of furnishing enough water of the very inferior quality

which they now furnish to meet the requirements of the city at all times.

Your further investigations should be made with the assistance of an

engineer of experience in matters relating to ground-water supplies and

should be begun without delay, so that the construction of the necessary

works may be begun at as early a date as practicable in the coming spring.

The Board will assist you in further investigations by making the

necessary analyses of water, and will advise you as to the use of water

from any source which you -may have under consideration, if you so

request.

Apeil 25, 1907.

To the Board of Water Commissioners of the City of Newburyport.

Gentlemen : — The State Board of Health received from you on

March 13, 1907, a communication requesting an examination by the

Board of the locality known as " Common Pasture," and advice as to

the practicability of obtaining water of good quality for domestic pur-

poses from the ground in that region, and in sufficient quantity for the

supply of the city in connection with the present works.

In response to this request the Board has caused the locality to be

examined by its engineer and a sample of the water from one of the test

wells driven in this valley several years ago to be analyzed, and has con-

sidered the records of previous tests made, with a view to obtaining a

water supply for Newburyport in this locality.
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The tests thus far made in the Common Pasture and its neighborhood

indicate that there is an extensive stratum of gravel beneath the clay-

surface of this area from which water can be drawn quite freely, but that

this gravel stratum is very thin, and the reports of the results of pumping

tests are unfavorable for obtaining continuously any very large quantity

of water from the ground in this region.

Analyses of samples of the water from three different wells or groups

of wells in the Common Pasture collected in 189-i, and a sample from

one of them collected recently, indicate that the ground water in this

region is very hard, and objectionable on this account for water-supply

purposes. There are indications, also, that the water in parts of this

region may be affected by the presence of an excess of iron.

Considering the circumstances it does not seem advisable for the city

to make further tests in the Common Pasture with a view to obtaining an

auxiliary water supply there.

Judging from the results of a general examination, the conditions for

obtaining a large supply of ground water of good quality are more

favorable in the region south and west of your present sources of supply

than elsewhere within the limits of the city of Xewburyport. It is evident

from an examination of the contour of this territory that much of the

water falling upon the ground sinks into the soil and finds an outlet in

the form of springs into the neighboring water courses. Part of this

water doubtless finds its way to the springs from which your present water

supply is obtained, but it is probable that much of it finds outlets in other

directions.

While it is said that tests of the ground south of your present works,

made with a view to obtaining ground water, have not given favorable

results, the records of these tests are not -available, and the results, in

view of the character of the soil and the contour of the territory, cannot

be regarded as conclusive. In the opinion of the Board the conditions

here are more favorable for obtaining a large supply of good water from

the ground than at any other of the localities that have been examined

within the limits of the city.

The Board is unable to advise 3'ou as to whether it would be more

economical for the city to secure an additional supply by taking water

from the ground in the region indicated than l)y the plan of pumping

water from the Artichoke River and filtering it through the ground or

through artificial filters into your present sources, but the cost of the

Artichoke River plan is likely to be materially increased if the intake

shall be placed a mile or more further up stream than was proposed in the

plan presented in 1903 ; and if ground water can be obtained in large

quantity from the region south or southwest of your present works, it is
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not improbable that the cost of works for obtaining an additional supply

in this way would be less than by the use of the Artichoke Eiver.

If you should decide to make further tests with a view to obtaining

ground water in the region south and southwest of your present sources

the Board will, if you so request, make the necessary analyses of water

and will give you further advice when the results of the tests are

available.

Aug. 1, 1907.

To the Board of Water Commissioners of the City of Newburyport, Mr. Charles
A. Bliss, Chairman.

Gextlemex : — The State Board of Health received from you on

July 2, 1907, a communication stating that test wells had recently been

driven in the Common Pasture territory, from which water was then

being pumped, and requesting approval of the plan of pumping this

water into the supply mains of the city and using it in connection with

the water of the regular sources.

The Board has caused the locality in which the wells are driven to be

examined by its engineer and samples of water collected while pumping
from these wells to be analyzed. The results of the analyses are very

similar to the results of previous analyses of samples of water collected

from test wells in this locality. They show that the water ol^tainable

from the ground in the Common Pasture is very hard, and to this extent

objectionable for water-supply purposes. The presence of an excessive

quantity of nitrites and the absence of oxygen indicates that the quality

of the water is likely to change, the effect of which might be to make it

still further objectionable by the presence of an excessive quantity of

iron. Very little increase in the quantity of iron has been noted as yet.

The quantity of water pumped from the wells during the last three

weeks of the test has averaged about 300,000 gallons per day. Observa-

tions of the height of water in wells at distances of from 800 to 2,000 feet

from the pump show that the pumping from the wells now in use affects

the ground water over a very large area, and, considering this fact and

the limited thiclvness of the stratum from which water is obtained, the

indications for obtaining continuously a much larger quantity of water

from the ground in the Common Pasture than is now being drawn from

the wells are not favorable. In a dry period the yield is likely to be

much smaller.

Considering the results of the pumping test, the Board is unable to

consent to the taking of water from the Common Pasture source as a

permanent supply for the city of Newburyport. It is evident, however,

that the total quantity of water obtainable from your present sources is

likely to prove insufficient for the supply of the city, and analyses of the
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water show that the quality of that furnished hy certain of the tubular

wells is much more objectionable than that now being drawn from the

wells in the Common Pasture. There appears to be no way of obtaining

immediately an additional supply of good water for the city as a substi-

tute for the very objectionable water of certain of the tubular wells now

used, and, since it is better to use the less objectionable of the available

sources, the Board approves the use of the water from the wells in the

Common Pasture as a temporary supply, to relieve the present emergency,

and recommends that the use of water from the deep tubular wells near

the pumping station be discontinued as soon as possible. Only so much
water as may be necessary to meet the requirements of the city in addi-

tion to the yield of the remaining sources should be dra^vn from the

wells in the Common Pasture.

In introducing water from wells in the Common Pasture for the tem-

porary use of the city it would be desirable to mix this water thoroughly

with the waters dra-mi from the present sources of supply before deliver-

ing it to consumers, if such an arrangement is practicable, since otherwise

there will be portions of the city in which the hardness of the water will

vary greatly from time to tune, a condition which it is desirable to avoid

if possible.

The right to use water from the Common Pasture territory, taken

under the provisions of chapter 25, section 35, of the Eevised Laws, will

terminate with the end of the present year ; and it is very important that

in the mean time an adequate supply of water be obtained for the city

from some suitable source.

In a communication of the Board on April 25 reference was made to

the region south and west of your present sources of supply, where the

conditions for obtaining a large quantity of ground water appear to be

more favorable than elsewhere within the limits of the city. If, before

carrying out the plan of taking water from the Artichoke Eiver, the city

desires to make tests in the region indicated, such tests should be begun

at once in order that there may be as little further delay as possible in the

selection of a source of water supply for the future use of the city.

Xewburyport (Chase-Shawmut Co:mpaxy).

Oct. 3, 1907.

To the Chase-Shmvmut Company, Neivluryport, Mass., Mr. B. S. Luther, Siiper-

intendent.

Gextlemen : — In response to your request of Sept. IT. 1907. for an

examination of the water of a well used for the supply of your factory,

the State Board of Health has caused the well to be examined and a

sample of the water to be analyzed.
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The results of the analysis show that the water, while somewhat hard,

is of good quality for drinking, and an examination of the well shows

that there are no sources of pollution in its neighborhood at the present

time.

"\Miile the conditions remain as at present the Board is of the opinion

that the water of this well may safely be used for drinking.

Northampton (Holyoke Street Eailway Compaxt).

Oct. 3, 1907.
To the RolyoTce Street Bailway Company, Holyolce, Mass.

Gextlemex : — The attention of the State Board of Health has been

called to the condition of the water supplied to the hotel on the top of

Mount Tom, which the Board is informed is maintained by your com-

pany, and the Board has caused an examination of the sources of supply

to l)e made by one of its engineers and samples of their waters to be

analyzed.

The water supply of the hotel is drawn in part from springs on lands

adjacent to the hotel grounds, near the top of the mountain, supplemented

usually during most of the summer season by water drawn from a reser-

voir near by. At times, when the supply is being drawm from the reser-

voir, drinking water for the guests of the hotel is taken from springs

near the foot of the mountain, on its southeasterly side. At the time the

examination was made water was being supplied to the hotel from

the reservoir on the top of the mountain, the quantity furnished by

the springs there being insufficient for the requirements of the hotel.

The results of the analysis of the water supplied to the hotel from

this source show that it contains an excessive quantity of organic matter

and is unfit for drinking or other domestic purposes.

The water of the springs or wells near the foot of the mountain is

naturally of good quality for domestic purposes, but the waters of these

sources are not properly protected from danger of pollution, and there

is further danger of the pollution of this water by handling in the course

of its transportation to the hotel.

The Board would recommend that a supply of good drinking water be

provided for the use of visitors to the mountain.

North Attleborough (W. G. Clark & Co.).

July 9, 1907.

To W. G. Clakk & Co., North Attleborough, Mass.

Gextlemex : — In response to your request for an examination of the

water of a well at your factory in North Attleborough, from which you

desire to supply water to the operatives for drinking, the Board has
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caused the well and its surroundings to be examined by one of its engineers

and a sample of the water to be analyzed.

The roeults of the analysis show that the water is very badly polluted

and is unfit for drinking; and the Board recommends that measures be

taken for preventing the use of this water for that purpose.

NORTHFIELD (XORTHFIELD SCHOOLS ).

Nov. 7, 1907.

To Mr. A. G. Moody, The Northfield Schools, East Northfield, Mass.

Dear Sir : — In response to your request for an examination of your

present sources of water supply, and of certain others from which it is

desired to take water at times when the regular sources are inadequate,

the Board has caused the present and proposed sources of supply to be

examined by one of its engineers and samples of their waters to be

analyzed.

The watershed of the reservoir on Louisiana Brook, from which your

supply is mainly dra^ATi, is iminhabited, and the quality of the water, as

shown by a recent analysis, is satisfactory for water-supply purposes.

The yield of this source is inadequate for the requirements of the popu-

lation supplied.

The springs on the westerly slope of Strobridge Hill, used to supply

a number of dwelling houses in their neighborhood, supply water which

is naturally of good quality for water-supply purposes; but there are

several dwelling houses near the springs, and, as they are not covered or

protected from the entrance of surface water, there is danger that they

may be polluted by the population living in their neighborhood.

If the use of the springs is to be continued they should be thoroughly

covered and protected from the entrance of surface water or matters

which might carelessly be thrown or deposited in them or upon the

ground in their neighborhood. It appears that house lots have been laid

out upon land above the springs, and if these should be built upon the

danger of the pollution of these sources would be greatly increased, and

it would probably be necessary to discontinue their use.

Of the proposed sources of additional supply mentioned in your

application, the spring in the glen near Louisiana Brook will, under

present conditions, furnish water of good quality for water-supply pur-

poses. This spring also should, if it is to be used as a source of water

supply, be protected in the manner already suggested for the springs

on the side of Strobridge Hill.

Louisiana Brook in its lower section is seriously polluted at the present

time by sewage from dwelling houses in its neighborhood, and, in the

opinion of the Board, is an unsafe source from which to take water for

drinking.
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The present sources of supply, together with the spring near Louisiana

Brook, cannot, in the opinion of the Board, be depended upon to furnish

an adequate quantity of water for the requirements of the population of

the schools and the buildings about them in the summer season, when a

much larger quantity of water is required than ordinarily ; and the Board

would recommend that you take measures, without delay, to secure an

additional supply of water of good quality sufficient at all times for the

requirements of the schools and buildings in their neighborhood to which

water is now supplied.

In making investigations as to an additional water supply the Board

would advise that you secure the assistance of an engineer of experience

in matters relating to water supply. The Board will assist you in further

investigations by making the necessary analyses of samples of water,

and will, upon request, give you further advice when you have the results

of further investigations to present.

Palmer ( Bondsville )

.

Dec. 9, 1907.

To the Boston Duck Company, BondsviUe, Mass.

Gextlemex : — The attention of the State Board of Health has been

called to certain sources from which water is supplied for drinking and

other purposes in the village of BondsviUe by works which the Board is

informed are under the control of your company, and the Board has

recently caused these sources to be examined by one of its engineers and

samples of their waters to be analyzed.

One of the sources is a large well on the side of a hill about 350 feet

from the mill. The water from this well is said to be piped to the mill

and several houses in the village for use for drinking, and the results

of an analysis show that the water is grossly polluted and unfit for drink-

ing purposes, and the Board recommends that its further use be prevented

at once.

The other source is the canal above the mill, from which it appears that

water is supplied for general purposes to the factory buildings and a

large number of tenements in the village. This canal receives its water

from the Swift Eiver, which drains an area of nearly 200 square miles,

containing a population of several thousand. Within a distance of 8 or 9

miles the river receives a considerable quantity of sewage and manufac-

turing wastes from mills along the stream, and, in the opinion of the

Board, this water is likely to injure the health of those who use it for

drinking, "^^liile it may be necessary to continue the use of this source

until a proper water supply for the village can be provided, the Board

recommends that the persons to whom it is supplied be notified that it is
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dangerous for drinking, and that notices to that effect be posted at all

points in the mills and elsewhere where water from the pipes of this

system is accessible to mill operatives and the public for drinking.

A supply of good drinking water should be provided in this village as

soon as possible. In the mean time all persons to whom the waters from

these sources are supplied should be notified that they are unsafe for

drinking unless they have been boiled for at least fifteen minutes. The

boiled water should be handled with care, and danger of its pollution

after boiling carefully avoided.

The Board recommends that a source of water supply which will fur-

nish water of good quality for drinking and other domestic purposes be

secured as soon as possible and used for the supply of your mills and

tenements, and that the use of the polluted water of the present sources

be permanently discontinued.

Dec. 9, 1907.

To the Board of Health of the Town of Palmer.

Gentlemex : — The attention of the State Board of Health having

been called to the character of the water supplied to mill operatives and

inhabitants of the village of Bondsville, in Palmer, the Board has caused

the sources of supply indicated to be examined by one of its engineers

and samples of their waters to be analyzed. The results show that the

water of one of the sources, a spring about 350 feet from the factory of

the Boston Duck Company, is grossly polluted and unfit for drinking,

while the other source, a canal leading from the Swift Eiver, is also

seriously polluted, so that the water is unsafe for drinking. These

sources appear to be imder the control of the Boston Duck Company, and

that company has been informed of the conditions there in a communica-

tion of this date, a copy of which is enclosed herewith.

A third source of water supply in Bondsville was also examined at the

time the other sources were investigated. This source is a well located

at the junction of two highways, about 300 feet southwest of the railroad

station on the Massachusetts Central Eailroad. The analysis of a sample

of this water shows that it is badly polluted and unsafe for drinking, and

the Board recommends that its further use for this purpose be prevented.

In the opinion of the Board, it is very important, for the proper pro-

tection of the health of the inhabitants, that a supply of water of good

quality for drinking and other purposes be provided in this village.

PiTTSFIELD.
July 9, 1907.

To the Board of Public Works of the City of Pittsfield.

Gextlemex : — The State Board of Health received from you on April

22, 1907, an application for advice with reference to proposed plans for

enlarging and improving the water supply of Pittsfield, which provide for
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constructing a new reservoir, holding about 22,000,000 gallons, on

Ashley Brook, at a higher elevation than the present intake reservoir

on that stream, for diverting into this reservoir the waters of Sacket and
Hathaway brooks by means of an Akron pipe conduit, and for construct-

ing a new intake reservoir on Mill Brook at a higher level than the present

reservoir. Subsequently, further plans were submitted, showing the

results of an investigation with reference to the diversion of water from

the watershed of Eoaring Brook into that of Mill Brook, and for the

construction of a storage reservoir in the valley of the latter stream, from

which it appears that it is practicable to construct a dam on the southerly

arm of Mill Brook and to create there a reservoir having a capacity of

about 150,000,000 gallons, into which the waters of the northerly tribu-

taries of Eoaring Brook, having an aggregate watershed of somewhat

more than 3 square miles, can be diverted by gravity.

The Board has caused the proposed sources to be examined by its

engineer and samples of their waters to be analyzed, and has considered

the plans presented. The plan of constructing new intake reservoirs on

Ashley and Mill brooks, at higher levels than the present reservoirs, will

make it practicable to increase the pressures in the city, and, while small

portions of the watersheds of these streams will cease to be available, the

proposed new intake reservoirs will store much larger quantities of water,

thus tending to increase somewhat the dry-weather yield of the streams.

The waters of Sacket and Hathaway brooks will have to be intercepted

at a considerably higher level than the present intake reservoirs on those

streams in order to divert these waters into the proposed new Ashley

Eeservoir, and a portion of these watersheds will cease to be available

under the new plans. If Akron pipe should be used in the construction

of the proposed conduit a further considerable loss of water might occur,

and, in the opinion of the Board, it would be better to construct this

conduit of iron or steel pipe with tight joints instead of Akron pipe,

so as to avoid danger of the further loss of water by leakage.

The proposed new storage reservoir on Mill Brook appears to be an

excellent one for the storage of water, and if properly prepared for the

purpose by the removal of all soil and organic matter from the area

flowed, the water stored therein will not deteriorate.

The water of the main stream of Eoaring Brook, above the point at

which it might be diverted by gravity into Mill Brook, is highly colored

and contains a large quantity of organic matter, and would probably be

objectionable if supplied directly to the city, even after storage in the

proposed Mill Brook Eeservoir.

An examination of the tributaries of Eoaring Brook shows that the

lower tributaries nearest to Mill Brook contain water which is not highly

colored and is low in orsranic matter, and this water, if diverted into the
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proposed new storage reservoir on Mill Brook, and the latter is suitably

prepared for the purpose, will undoubtedly be of satisfactory quality for

drinking and other domestic purposes. Of the Uvo principal tributaries

of Eoaring Brook which flow into Clapp Pond the larger contains water

which is quite highly colored, owing to contact with vegetable matter in

swamps adjacent to the stream. The fall of this stream is large, and it

would apparently be practicable without serious difficulty or expense to

lower materially the channel of the brook and drain the adjacent swamps,

thereby greatly reducing the color of the water by 2)reventing it from

standing for long periods in contact with the organic matter of the

swamps. The water of the southerly and smaller tril)utary of Clapp

Pond has less color than the larger one, but this water could also doubtless

be greatly improved in quality by draining swamps adjacent to tlie

brook. A third and much smaller tributary of Clapp Pond contains

water which has very little color.

It will probably not l)e necessary to extend the intercepting conduit

to these upper tributaries in the beginning, and it will doubtless be

practicable to drain these swamps thoroughly before the waters of these

streams are required for the use of the city. Care will be necessary in

constructing the conduit to divert the waters of these tributaries into

Mill Brook to place it below the level of the ground water wherever

practicable, so as to secure all the yield possible from the watershed of

IJoaring Brook, and where it is impracticable to lay the conduit below the

level of the ground water— or where, if so laid, the water admitted might

be objectionable— the conduit should be laid with tight joints, so as to

prevent leakage or exclude objectionable water.

Plaixville.
July 9, 1907.

To the Board of HeaWi of the Town of PJainviUe.

Gentlemen : — The attention of the Board has again been called to

the condition of the pond in the village of Plainville from which water

is supplied to several dwelling houses for domestic purposes, and the

Board has caused a further examination of the pond and its surroundings

to be made by one of its engineers.

This examination shows that the watershed of the pond in question

contains a large population, much of which is located in the immediate

vicinity of the pond or the stream which feeds it, which renders the

water unsafe to use for drinking. The Board would recommend that

those to whom this water is supplied should be warned of the danger of

its use, and that a supply of uncontaminated water he introduced into

the village as soon as practicable.
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Plymouth
( Spring and Well).

Aug. 1, 1907.

To the Board of Health of the Town of Plymouth, Mr. Harry B. Davis, Secretary.

Gentlemen : — In response to your request of July 13, 1907, the Board

has caused the Elder Brewster Spring and the well at the factory of

Ei])ley & Bartlett on "Water Street in Plymouth to be examined and

samples of the waters of those sources to be analyzed.

The analysis of the water of the Elder Brewster Spring shows no

material change since the previous analysis was made, and the water

may still be considered safe for drinking.

The water of the well of Eipley & Bartlett is of much the same char-

acter as that of the Elder Brewster Spring, and the analysis indicates

that this water also is at present safe for drinking.

Provincetown.
March 9, 1907.

To the Board of Water Commissioners of the Town of Provincetown.

Gentlemen : — The State Board of Health has considered the results

of the further tests that you have made recently with a view to obtaining

a water supply for Provincetown from the ground near North Truro,

and has caused the locality to be examined by one of its engineers.

The tests have consisted in pumping water for a period of a little

over a week from a series of eight tubular wells, connected to a steam

pump and located about iy2 miles northeast of North Truro and 500

feet from the salt marsh known as Moon Pond Meadow.

It appears from the information furnished by you that the average

quantity of water pumped was about 170,000 gallons per day, and that

pumping had very little effect in lowering the groimd water in the

region.

The results of analyses of samples of water collected and sent in by

you during the test, including one collected by an engineer from this

office, show that the water is clear, colorless and odorless, free from an

excess of iron and is in all respects a water of excellent quality for do-

mestic purposes.

The Board sees no reason to doubt that water of excellent quality in

sufficient quantity for the requirements of Provincetown can be obtained

from the sandy lands in the region in which this test was made, and it is

unlikely, with a proper location and maintenance of the wells, that the

quality of the water would deteriorate in the future.

While the cost of the necessary works for ol)taining water from North

Truro and conveying it to Provincetown would be greater in the beginning

than the cost of works for purifying the water of your present sources of
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suppl}^ it is probable that a supply of water from North Truro would in

the long run be the more economical and the quality of the water more

satisfactory.

Considering the circumstances, the Board is of the opinion that the

best plan of procuring a satisfactory water supply for the town of

Provincetown will be to take water from the ground in North Truro in

the region in Avhich the recent tests have been made.

Nov. 7, 1907.

To the Board of Water Commissioners, Provincetown, Mass.

Gentlemen : — The State Board of Health received from you on No-

vember 1 an application for its approval, under the provisions of chapter

483 of the Acts of the year 1907, of the taking of water for the supply of

Provincetown from the ground in the northerly part of the town of

Truro, near the point where the highway from Truro to Provincetown

crosses the railroad, accompanied by a report of your engineer containing

information as to the results of a pumping test made by pumping water

with a steam pump for a period of about three days from a group of six

test wells in the locality indicated.

The Board has caused the locality to be examined by its engineer and

samples of water sent in by you during the pumping test to be analyzed,

and has considered the information presented.

The results of the test indicate that an ample supply of water for all

the recjuirements of Provinceto^^^l can be obtained from the ground in

the locality indicated, and the results of the analyses show that the water

is of excellent quality for water-supply purposes. It is desirable to put

in a larger number of wells than was connected with the pump during

the test, and while it is improbable that the ground water in this region

would be affected by the infiltration of sea water if a quantity not greater

than that now used by Provinceto^vTi should be drawn from the wells in

this region, it is probable that the amount of water used by the tovm

will increase in the future, and, in the opinion of the Board, it is

important, as 3'ou have suggested, to locate the wells farther up the valley

than those used during the pumping test.

The Board hereby approves the taking of water for the use of Province-

town from the region described in the application, in the northerly part

of the town of Truro.

Eevere (Metropolitan Park Commission).

Oct. 3, 1907.

To the Metropolitan Parle Commission, Boston, Mass.

Gentlemen : — In response to a request from Mr. H. W. West, super-

intendent of Eevere Beach, for an examination of the water of a system

of driven wells used for various purposes, including the supply of drink-
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ing-water fountains along the beach, the Board has caused the wells

and their surroundings to be examined by one of its engineers and a

sample of the water to be analyzed.

The wells are located very close to the sea, in a densely populated

neighborhood. The results of the analysis show that the water contains

much organic matter and chlorine, and is excessively hard and unsuitable

for drinking, and the Board would recommend that its use for this

purpose be discontinued.

EowLEY (Well of W. C. Foster's Sons).
May 2, 1907.

To the Board of Health of the Town of Eo^cJey, Mr. George B. Prime, Secretary.

Gextlemex : — In response to your request for an examination of the

water of the well at the shoe shop^of W. C. Foster's Sons, and advice as

to its quality, the Board has caused the well to be examined and samples

of its water to be analyzed.

The results of the analyses show that the water has at some time been

considerably polluted and not thoroughly purified in its subsequent

passage through the ground before entering the well, the quantity of

organic matter present being considerably larger than is found in good

well waters.

The well is located in front of the factor}^ beneath the edge of the

highway, from which it is probable that some of the pollution is derived,

though there are other sources of pollution at no great distance, and, in

the opinion of the Board, the source cannot be regarded as a safe one

from which to take water for drinking.

Seekonk (Wells).
Nov. 7, 1907.

To the Board of Health of the Town of SeeTconTc.

Gextlemex : — In response to a request from Dr. Adam S. Mac-

Knight, the State inspector of health of Health District No. 2, the State

Board of Health has caused an examination to be made of three wells on

the farm of John L. Baker in Seekonk, and samples of the water of these

wells to be analyzed.

The wells are located close to the farm buildings, with sources of pollu-

tion close by, and the analyses show that all of them are very badly

polluted.

The Board would recommend that the further use of these wells for

drinking or other domestic purposes be discontinued.
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Shaeox.
Feb. 11, 1907.

To the Committee on Water Supply of the Toicn of Sharon, Mr. William L.

Haskel, Secretary.

Gentlemex : — The State Board of Health received from you on

Jan. 30, 190T, an application requesting the consent of the Board, under

the provisions of chapter 91, section 2, of the Acts of the year 1905, to

the taking, as a source of water supply for the town of Sharon, of the

water from wells in the valley of Beaver Hole Meadow Brook, about

3,000 feet above the present pumping station, where a test of the quantity

and quality of water obtainable has recently been made, concerning which

you submit the following information :
—

Eight 2^2 inch wells. 40 feet apart, in a straight line, were driven in the

meadow to a depth of 21 to 33 feet, at the point at which Mr. Percy M. Blake,

in his report to us of June 19, 1906, recommended that an additional supply

of water for the town" of Sharon should be taken, that is, a little over half a

mile above the present pumping station. A coiiy of Mr. Blake's report has

already been filed with your Board.

These wells were pumped by a steam pump from January 10 to 24 inclu-

sivCj with the exception of a break-down on the 16th, which lasted two days.

The eight wells yielded about 500,000 gallons each day of twenty-four hours,

with little variation daring the day and no continued diminution of the flow

at any time. The water in four ojien test wells in the vicinity, from 16 to 235

feet distant, was lowered from 5 inches to 2 feet 9 inches, and recovered

promptly when pumping stopped. A natural spring 12 feet from the line

of wells was lowered about S inches. An open test well 1.000 feet north, or

down the valley, was not affected. A representative of your Board inspected

the work, and samples of the water were forwarded to you daily for analysis.

Samples have also been sent you from each end of the line of wells separately,

together with a sample of Beaver Hole Meadow Brook at this point and of the

spring previously referred to.

The Board has considered the information presented and has caused

the locality to be examined by one of its engineers, and samples of water

collected from the test wells during the recent pumping test to be

analyzed.

All of the wells penetrated a stratum of gravel from which water could

be pumped very freely, and, judging from the records of the quantity of

water pumped during this test, there appears no reason to doubt that

an ample supply for the requirements of Sharon can be oi)tained from the

ground at this place.

The results of the analyses of samples collected during the test show
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that the water is of good quality for all the purposes of a public water

supply.

Most of the test wells were located in the upland adjacent to the meadow
bordering Beaver Hole ]\Ieadow Brook, but the wells at the southerly end

of the line were located in the meadow and were sunk through about 10

feet of peaty soil before entering the underlying sand and the stratum

of gravel from which the water was obtained. The sample collected

while pumping from these southerly wells only showed the presence of a

greater c]uantity of iron and organic matter than was found in the water

pumped from the more northerly wells when the southerly wells were

shut off.

It has been the experience that wells sunk through peaty soil become

unfavorably affected, after a longer or shorter period of use, by the

presence of iron. It is unnecessary in this case to locate wells in the

meadow bordering the brook, since, without serious difiSculty, they can be

located in the neighboring upland, and the Board would recommend that

they be placed as much as 100 feet back from the edge of the meadow if

practicable.

The Board consents to the taking of water from the ground in the

locality in which this test was made. Under the provisions of chapter 91

of the Acts of the year 1905 it will be necessary for you to submit the

location of all wells for the approval of the Board.

Shelbuexe (F. C. Eowlaxd).
Dec. 9, 1907.

To Mr. F. C. EowLAND, Shelburne Falls, Mass.

Dear Sir: — In response to your request of Sept. 18, 1907, for an

examination of the water of a spring from which it is proposed to supply

water for domestic purposes to 13 or 15 families in Shelburne Falls, the

Board has caused the spring and its surroundings to be examined by one

of its engineers and samples of its waters to be analyzed.

The results of the analyses of samples of water collected at different

times from September 24 to November 12 indicate that the water of the

spring has been somewhat polluted, and it contained, at the time of the

last examination, a larger quantity of organic matter and a larger number

of bacteria than are found in good spring waters.

If this source is the only supply now available, the Board would recom-

mend that the water be boiled for at least fifteen minutes before being

used for drinking.

The most recent analysis shows also that the water takes up lead in

small quantities in its passage through the lead pipe through which it is

proposed to supply the water, and if this action should increase the
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quantity of lead may become great enough to cause lead poisoning.

Boiling the water will not remove the lead, but, on the contraiT, tend to

concentrate it.

It is possible that the quality of this water may improve and its action

on lead pipe decrease after water has been allowed to waste from the

spring through the pipe for a considerable time; and the Board will, if

you so request, make a .further examination of the water next spring,

after the period of highest flow in springs and streams, and advise you

whether such improvement has taken place in its quality that the water

may be regarded as safe for use.

Somerset (Wells).
Nov. 7, 1907.

To the Board of HeaWi of the Town of Somerset, Mr. Fraxklix S. Simmons,

Chairtnan.

Gentlemex : — In response to a communication received Oct. 19, 1907,

stating that an epidemic of typhoid fever has gccurred in Somerset vil-

lage, and requesting an examination of the water of certain private wells,

the Board has caused an examination to be made of the wells located at

the houses of Nicholas Powers, Eber Pay, Sarah A. Hood, Franklin

Simmons, George H. Melvin, and of a well located near the New York,

New Haven & Hartford Railroad at the foot of Old Colony Avenue,

known as the " railroad " well, and samples of their waters to be

analyzed.

The results of the analyses show that the water entering all of these

wells has been very badly polluted by sewage and not thorouglily purified

in its passage through the ground before entering the wells. The numbers

of bacteria were high in the waters of most of the wells, and in some of

them bacteria characteristic of sewage were found to be present.

In the opinion of the Board, the further use of the waters of any of

these wells, with the exception of that near the house of Franklin Sim-

mons, should be prevented. The water of the well of Franklin Simmons,

though badly polluted, was evidently, at the time this examination was

made, being quite well purified in its passage through the ground before

entering the well, and in its jaresent condition may not be unsafe for

drinking, but changes in the circumstances affecting its pollution may at

any time render this water unsafe, and the Board cannot recommend its

continued use.

The results of the examinations show that there is very great need of a

general water supply in this village, and the Board would recommend

that the town take measures without delay to introduce a public water

supply from some suitable source.
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Stoneham (Well of C. L. Bournival).
Oct. 3, 1907.

To the Board of Health, Stoneham, Mass.

. Gentlemen : — lu accordance with the request of Mr. C. L. Bournival

for an examination of a well at 18 Mansion Street, Stoneham, and advice

as to the quality of the water, the State Board of Health has caused the

well and its surroundings to be examined and a sample of the water to

be analyzed.

The results of the analysis show that the water of this well contains

an excessive quantity of mineral matter, evidently derived largely from

sewage deposited upon the ground about it, and in the opinion of the

Board the water of this well is unsafe for drinking, and its further use

should be prevented.

It appears to be practicable, by laying a not very long pipe line, to

supply these tenements from the public water works, and the Board would

recommend that this be done with as little delay as possible.

Stoxeham (Well of Healey Brothers).
Nov. 7, 1907.

To the Board of Health of the Toivn of Sto7ieham, Mr. George A. Hinchcliffe,

Secretary.

Gentlemen: — In response to your request of Oct. 14, 1907, for an

examination of the water of a well used as a source of drinking-water

supply at the factory of Healey Brothers in Stoneham, and advice as to

its quality, the Board has caused the well and its surroundings to be

examined and samples of the water to be analyzed.

The results of the examination show that there is a privy vault within

a few feet of the well, and analyses show that the water is badly polluted

and contains an excessive number of bacteria. The Board would recom-

mend that the further use of this well be prevented.

One of the supply mains of the town water system is laid within a

short distance of this factory, and the factory could apparently be sup-

plied from the public works without serious difficulty.

Swampscott (George D. E. Durkee).
Jan. 25, 1907.

To Mr. George D. R. Duukee, Swampscott, Mass.

Dear Sir : — In response to your request the State Board of Health

has considered the plan for filtering the water of Moose Hill Spring in

Swampscott, submitted by your engineer, Mr. Eobert Spurr Weston,

which provides for pumping the water into a 500-gallon tank and apply-

ing it to a filter 6 feet in diameter, designed to operate at a rate of about
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•1,000,000 gallons per acre in tAventy-four hours, or less than 2,000,000

gallons per ac-re if operated for ten hours, with certain automatic

arrangements for controlling the rate of filtration.

The water of this spring could, in the opinion of the Board, be purified

by the proposed filter if it should be constructed with sand of a suitable

degree of fineness and operated at rates not exceeding 2,500,000 gallons

per acre per day.

In the opinion of the Board it is not advisable to use this spring as a

source of drinking-water supply. While the water might be purified and

made safe for drinking by filtration, it would still remain true that the

purity of the water would be subject to any mischance that might occur

in operating the filters.

SWAMPSCOTT (J. M. BaSSETT).
Jan. 25, 1907.

To Mr. J. M. Bassett, Swampscott, Mass.

Dear Sir : — In response to your request the State Board of Health

has considered the plan for filtering the water of Bassett Spring, so

called, in Swampscott, submitted by your engineer, Mr. Eobert Spurr

Weston, which provides for drawing the water into a 1,000-gallon tank

and applying it to a filter 6 feet in diameter, designed to operate at a

rate of about 4,000,000 gallons per acre in twenty-four hours, or less

than 2,000,000 gallons per acre if operated for ten hours, with certain

automatic arrangements for controlling the rate of filtration.

The water of this spring could, in the opinion of the Board, be purified

by the proposed filter if it should be constructed with sand of a suitable

degree of fineness and operated at rates not exceeding 2,500,000 gallons

per acre per day.

In the opinion of the Board it is not advisable to use this spring as a

source of drinking-water supply. While the water might be purified and

made safe for drinking by filtration, it Avould still remain true that the

purity of the water would be subject to any mischance that might occur

in operating the filters.

Jan. 25, 1907.

To the Board of Health of the Toicn of Su-ampscott.

Gextlemex : — An application has been made by Messrs. George D.

E. Durkee and J. M. Bassett for advice as to the use of water from Moose

Hill and Bassett springs after filtration through sand. Neither spring

is a desirable source of drinking water, though the Bassett Spring is the

less objectionable of the two.

In the opinion of the Board it is not advisable to use these springs as

sources of drinking-water supply, and Avhile these waters may be purified
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and made safe for drinking by filtration through sand filters constructed

of suitable material, it still remains true that the purity of the water

will be subject to any mischance that may occur in operating the filters.

Waltham.
March 7, 1907.

To the Hon. John L. Harvey, Mayor, Waltham, Mass.

Dear Sir: — The State Board of Health received from you on

March 1, 1907, the following communication, requesting its advice as to

a proposed plan for constructing a large well north of Charles River and

east of South Street in Waltham, for the purpose of obtaining an addi-

tioiial supply of M^ater in order to reduce the draft from the present

well :
—

Pursuant to your advice of Dee. 7, 1905, given in reply to my communica-

tion of Oct. 16, 1905, concerning an additional source of water supply, the

city of Waltham has eaiTied on its mvestigations in the neighborhood of

South Street in the immediate vicinity of the wells used in the foi-mer pump-

ing test, to which reference is made in your advice. We obtained immediately

adjacent to these wells a lease for water-supply purposes from the Metropoli-

tan Park Commission of aiDproximately 2V2 acres of land. On that several

test wells have been sunk and the results have been satisfactory. We propose

to construct here a circular well down to about grade 10, and approximately

30 feet in diameter, with a pumping station and its appurtenances, which

together will constitute virtually a duplicate of our present pumping plant.

These works are to be located in the basin of the pond, which is to be pumped
out, cleaned out and filled with good material. As now designed the well is

to be near the center of the pond, about 100 feet easterly from test well

No. 37, as shown on blue print on file with you, dated Jan. 9, 1907. Test

well No. 40 is within the area of the proposed large well.

It is also our purpose to obtain, if practicable, about an acre of additional

land to use with the leased land. Material which can be used for filling

purposes may thus be had.

We have available for use on this site appropriations amounting to $68,000.

This amount is estimated to cover the whole cost, and is much less than the

cost of a supply of water adequate for our use from other available sources.

We propose also to construct a branch of the Roberts sewer to this district,

to sewer all the buildings in the vicinity this year.

We respectfully desire speedy action on the communication that we may
proceed rapidly with the construction work in order to get it completed this

year.

The application is accompanied by a plan showing the location of the

proposed new well and pumping station, and by information as to the

character of the soil in the locality south of the Cambridge pipe line, as
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shown by the material encountered in sinking five new test wells in the

region indicated, two of which are located in the small pond referred

to and the remaining three in the gravelly land south of the pond.

Samples of water sent in l)y you from four of these test wells have been

analyzed.

The Board has caused the locality to be examined by its engineer and

has considered the plans and information presented.

The location of the proposed new well, in the middle of a small pond

on the southerly side of the Cambridge pipe line, east of South Street,

is about 180 feet south of the group of tubular wells from which the

pumping test was made in the latter part of the year 1904. So far as

the new test wells show, the character of the soil south of the Cambridge

pipe line is very similar to that on its northerly side, being composed of

gravel and sand of varying degrees of fineness to a depth of about 30

feet, beneath which there is a stratum of coarse sand and gravel from

which water can l)e drawTi very freely.

The quality of the water from these test wells also, as shown by single

analyses of samples taken from four of the wells, is about the same as that

obtained from the test Avells north of the Cambridge pipe line in 1904,

which was of good quality for the purposes of a public water supply.

The results of the tests thus far made are, in the opinion of the Board,

favorable to obtaining by the plan now proposed a large supply of

ground water of good quality for the use of the city. If necessary, the

supply can probably be increased by the addition of a system or systems

of tubular wells located at suitable places in the region about the large

well.

It is understood that the two dwelling houses nearest the proposed well

are to be controlled by the city, and that the extension of the main sewer

to take the sewage of dwelling houses in this region, including the houses

about Eoberts station, is to be carried out in connection with the con-

struction of the proposed new works.

Waltham (American Watch Tool Company).

May 2, 1907.

To Mr. S. A. Barton, Treasurer and Manager of the American Watch Tool

Company, Waltham.

Dear Sir: — In accordance with your request of April 4, 1907, the

State Board of Health has caused the well on your premises, from which

you desire to supply water for drinking, to be examined and a sample

of the water to be analyzed.

The results of the analysis show tliat the water is turbid and colored,

has an unpleasant odor, and contains much more organic matter than is
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found in a good well water. It also contains an excessive amount of

iron and is very hard, its hardness and organic matter having greatly

increased since 1889, and the Board does not advise its use for drinking.

Waltham (Judsox L. Thomson Maxufactueixg Compaxy).

Oct. 3, 1907.

To the Judson L. Thomson Manufacturing Company, Waltham, Mass.

Gp:ntlemex : — In response to your request of Sept. 16, 1907, for a

further examination of the water of a well on your premises in "Waltham,

the Board has caused the locality to be examined by one of its engineers

and a sample of the water to be analyzed.

The results of this analysis show no improvement in respect to the

hardness of the water and very little in the quantity of organic matter

present, as compared with former examinations, and, in the opinion of

the Board, the water of this source cannot be considered safe for drinking.

Ware (Pixe Grove Mixeral Sprixg).
Dec. 5, 1907.

To Mr. Henry C. Davis, Ware, Mass.

Dear Sir: — In response to j^our request of Nov. 15, 1907, for an

examination of the Pine Grove Mineral Spring, so called, and advice as

to its quality, the Board has caused the locality to be examined by one

of its engineers and a sample of the water to be analyzed.

The region about the spring is uninhabited, and the analysis indicates

that the water is naturally of good quality. It contained at this time,

however, a somewhat larger quantity of organic matter than is found in

good spring waters, and a considerable number of bacteria, conditions

which were probably due to the work of walling up the spring and con-

structing the building over it which had just been completed.

It is probable, in the opinion of the Board, that after a considerable

quantity of water has been drawn or allowed to run to waste from the

spring the water will be of good quality for drinking.

Wareham ("Wareham Fire District).
July 9, 1907.

To Messrs. John C. Makepeace, Edward A. Gammons and William A. Leonard,

Water Commissioners of the Wareham Fire District.

Gextlemex : — The State Board of Health received from you on

June 29, 1907, an application for advice as to a proposed water supply

for the Wareham Fire District, to be taken from tubular wells to be

located in the valley of ^Mosquito Brook, a short distance northwest of

the village of Tihonet, and has caused the locality to be examined by its

engineer.
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Test wells sunk in this locality penetrated a stratum of porous soil

from which water could be pumped very freely, and the results of a

pumping test made by pumping from a group of six of these wells, con-

nected with a steam pump, for a period of a little over three days,

beginning on June 21, indicate that a sufficient supply of water for the

Wareham Fire J)istrict can be obtained from the ground at this place

by means of suitable works.

The results of analyses of samples of water collected at intervals during

this test show that the ground water in this locality is of excellent quality

for the purposes of a public water supply.

The Board hereby approves the use of water from the ground at this

place for the supply of the Wareham Fire District.

The Board would recommend that, in the construction of permanent

works, the wells be located somewhat farther from the meadow than

some of the wells used in the recent test and that they be extended to

cover as large an area as practicable ; also that enough land be acquired

in the neighborhood of the wells to protect the water from danger of

pollution.

Wayland.
Sept. 5, 1907.

To the Board of Water Commissioners, Wayland, Mass., Mr. Clarence S.

"Williams, Chairman.

Gentlemen : — The State Board of Health received from you on

July 29, 1907, an application for advice as to improving the water supply

of the to\\Ti of Wayland, accompanied by a report of your engineer with

plans describing the proposed works.

The plans provide for filtering the water from the upper basin of the

Snake Brook Eeservoir, before admitting it to the lower basin, through

a covered sand filter to be constructed in the dike between the basins,

and for diverting the remaining water from the upper basin through a

conduit discharging below the dam of the lower basin. It is also pro-

posed to improve a swamp near the upper end of the lower basin.

"\ATiile presenting this plan of improvement and an estimate of the

probable cost thereof, indicating that the total expense is likely to exceed

$4,300, your engineer, after a study of the question, concludes that

extensive and costly alterations must be made in the present water works

of the to^\Ti in order to improve materially the quality of the water and

make the service satisfactory, and does not recommend the adoption of

the presented plan, but recommends that for the present a supply of

water be obtained temporarily from the to^^m of Natick, and that arrange-

ments be made for a permanent supply in future either from that source

or some source from which a supply of good ground water can be

obtained.
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The Board has carefully considered the application and tlie information

presented therewith and has caused the locality to be examined by its

engineer.

Both the basins of the reservoir on Snake Brook are for the most part

very shallow, and it is probable that if the water of the upper basin should

be diverted entirely from the lower basin the water of the latter would

still have a high color and be objectionable at times on account of a disa-

greeable taste or odor; and even if enough filter capacity should be pro-

vided to filter all of the water available from the upper basin, in the

portion of the year when the use of water from that basin is necessary,

the improvement effected would not be a very material one if the filtered

water were afterward mingled with the water of the lower basin. The

cost of providing the necessary works would, moreover, be large, and

there would be in addition a very considerable annual cost for the main-

tenance of the filter.

There appears to the Board only two practicable ways of improving

materially the quality of the water of the Snake Brook source: one by

thoroughly cleaning both the reservoirs and draining the swamps on the

watershed, and the other by filtering all of the water supplied to the

to^m. The former plan would be impracticable unless a supply should be

obtained from some other source while the work is in progress, and

would not probably result in giving the town an unobjectionable water at

all times, while to filter the whole supply from this reservoir would

materially reduce the available head, already too small for the present

requirements, so that in connection with the latter plan it would doubtless

be necessary to pump all of the water. Considering the large cost of any

plan for improving the water of this source, and the probability that the

yield will soon be found insufficient for the requirements of the town, it

is not desirable, in the opinion of the Board, for the town to incur any

further expense in the improvement of this source if a better one can be

secured.

The investigations of your engineer show that it would be practicable

for the to^Ti to obtain a water supply from the works of the town of

Natick by the construction of a comparatively short pipe line, through

which a much more efficient service would be furnished than is obtainable

from the present source. The water supplied from the Natick works is

of excellent quality, and the quantity available is ample for the present

requirements, at least, of both Natick and Wayland. In the opinion of

the Board, the plan suggested, provided a satisfactory arrangement can

be made with the town of Natick, would be an appropriate one for secur-

ing a satisfactory water supply for the town of "Wayland.

It is also very probable that Wayland can obtain an adequate supply
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of good water from the ground in the neighborhood of Lake Cochituate

or elsewhere in the town, if it is deemed preferable to take water from

an independent source. If you should decide to make tests with a view

to obtaining an independent supply of water, the Board will assist you

in so far as it can in the necessary investigations, and will give you

further advice when the results of further investigations are available.

Westfokd.
Aug. 1, 1907.

To the Westford Water Company, Westford, Mass., Mr. Edmund M. Blake,.

President.

Gentlemen : — The State Board of Health received from you on

July 25, 1907, an application for the consent of the Board, under the

provisions of chapter 175 of the Acts of the year 1907, to the taking of

water for the supply of the town of Westford from a system of tubular

wells located about 250 feet north of the highway known as Pine Street,

leading from Forge Village to Westford Center, and 450 feet west of the

Nashua & Acton Branch of the Boston & Maine Railroad, and has caused

the locality to be examined by its engineer.

The wells are located near the edge of a meadow south of Stony Brook,

the nearest well being al)out 25 feet and the farthest one 75 feet from the

edge of the meadow.

The results of a pumping test made by pumping from these wells for

a period of about three days, at a rate of about 150,000 gallons in twenty-

four hours, have been submitted by you, and samples of water collected

and sent in during the test have been analyzed.

The results of the analyses show that the water is of excellent quality

for all the purposes of a public water supply.

Tlie wells are located in an uninhabited region where the soil appears

to be very favorable for the absorption of water from the rainfall, and,

taken in connection with the results of the pumping test, indicate that

an ample siipply of water for the requirements of Westford can be

obtained from the ground at this place.

Some of the wells used during the pumping test are located nearer

the edge of the swamp than is desirable, and the board would recommend

that in putting in the final works all of the wells be located at least 50-

feet from the swamp.

The Board hereby consents to the taking of water from this source for

the supply of the town of Westford, under the provisions of chapter 175

of the Acts of the year 1907, and to the taking of the lands indicated on

the plan submitted for preserving the quality of the water. The lands,

the taking of which is herein approved, arc shown on a plan on file in
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this office entitled " Westford Water Company. 1907. Plan of Lot for

Wells and Pumping Station. Scale 40 Ft. per Inch. Edmund M. Blake,

Engineer/' and are bounded, measured and described as follows :
—

Beiiinniny at the southwesterly corner of the said lands at a stone bound

at the northerly side of the Forge Village road, or Pine Street, at the bound-

ary of huids now or formerly of Nelson L. Prescott ; thence N 14 ° 45 ' E
eight hundred and sixty-four (864) feet to Stony Brook, so called; thence

easterly along said bi'ook to land now or formerly of the Nashua and Acton

Railroad ; thence southerly by said last named land eight hundred and seventy

(870) feet to land now or formerly of one Sarah Conant; thence westerly by

land of said Conant six hundred and fifty-six (656) feet to said road; thence

northwesterly by said road two hundred (200) feet to the point of beginning.

The total area of land included in the above described i^arcel is about four-

teen (14) acres.

West Newbury (Thomas S. Lunt).
June 6, 1907.

To Mr. Thomas S. Lunt, Newhuryport, Mass.

Dear Sir :— In response to your request of May 37, 1907, for an

examination of the water of a certain spring on the southwesterly side of

Turkey Hill in West Newbury, and advice as to its quality, the Board

has caused the spring to be examined and a sample of the water to be

analyzed.

The watershed of the spring is uninhabited, and the water, though

'hard, is of good quality and safe for drinking at the present time.

Weston (Well at Kendal Green).
Sept. 13, 1907.

To the Board of Health, Weston, Mass., Mr. E. 0. Clark, Secretary.

Gentlemen : — The State Board of Health received from you on

Aug. 23, 1907, an application for advice as to the quality of the water

of a well used to supply a school building on North Avenue, not far

from Viles Street, in the section of Weston known as Kendal Green, and

has caused the well and its surroundings to be examined and a sample of

the water to be analyzed.

The results of the analysis show that the water has an offensive odor

and contains an excessive quantity of organic matter and iron, and in the

opinion of the Board the well is an unfit source from which to take

water for drinking.

The Board would recommend that the further use of this well be

prevented.
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Westox (Well at Schoolhouse).
Nov. 7, 1907.

To the Board of HeaUh of the Toxvn of Westo7i, Mr. E. O. Clark, Secretary.

Gextlemex : — In accordance with your request of Oct. 7, 1907, the

State Board of Health has caused an examination to l^e made of the

water of a well used to supply a school building at the corner of South

Avenue and Ware Street in Weston, and a sample of the water therefrom

to be analyzed.

The results of the analysis show that the water had at that tune a

disagreeable odor and contained a much greater quantity of organic

matter than is found in good well waters. The water of this well in its

present condition is not suitable for drinking, and the Board would

recommend that its use be discontinued.

West Springfield.

Under the authority of section 113 of chapter 75 of the Eevised Laws,

rules and regulations were made by the Board on Sept. 5, 1907, for pre-

venting the pollution and securing the sanitary protection of the waters

of Darby Brook Reservoir and Bear Hole Brook and their tributaries,

used by the town of West Springfield as sources of water supply.

WOBURX.
Aug. 22, 1907.

To Hon. William E. Blodgett, Mayor, TTobiirii, Mass.

Dear Sir : — The State Board of Health is informed that water from

Horn Pond is being dra^^•n into the pipes and supplied to the city of

Woburn for drinking.

In the opinion of the Board, it is not safe to drink this water unless

it has previously been boiled for at least fifteen minutes.

Every precaution should be taken to prevent unnecessary use or waste

of water in the city, in order that the draft from Horn Pond may be

shut off as soon as possible, and the inhabitants should be advised to

continue boiling all water used for drinking from the city mains until

one week after the use of water from Horn Pond has been discontinued.

Wrextiiam.
Aug. 1, 1907.

To the Board of Water Commissioners of the Toivn of Wrentham.

Gextlemex : — The State Board of Health received from you, through

your engineer, on July 29. 1907, an application requesting its approval,

under the provisions of chapter 86 of the Acts of the year 190-i, as

extended by chapter 291 of the Acts of the year 1907, of the taking of a
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supply of water for the town from a system of tubular wells located at

the upper end of the Trout Ponds, so called, and has caused the locality

to be examined by its engineer and samples of the water to be analyzed.

The results of the analyses show that water flowing from wells in this

locality is of excellent quality for the purposes of a public water supply.

The evidence furnished by measurements of the flow of water from a

test well driven in this locality in 190-i, and by measurements of the

yield of other test wells, both while flowing naturally and while pumping

with a hand pump, taken in connection with the character of the soil in

the region, indicates that a sufficient supply of water for all the necessary

requirements of the town of AVrentham can probably be obtained from

the ground at this place, and it is practicable, in case a further supply

is found necessary, to secure an additional quantity of water lower down
the valley.

The Board approves the taking of water from the ground near the

Trout Ponds for the water supply of the town of Wrentham, and approves

also the taking of lands within the watershed of the Trout Ponds, be-

tween the highway north of the ponds and the outlet of the larger pond,

as shown on the plan filed in this office, entitled " Wrentham Water

Works. 1907. Plan of Land taken for Source of Supply at the Trout

Ponds. Scale— 1 '' = 100 \ Edmund 31. Blake, Engineer," the total

area included being about -^'l^-z acres, which is bounded, measured and

described as follows :
—

Beginning at the most noi'thwesterly comer thereof at a point about one

hundred (100) feet northwesterly of the northwesterly side of the " Lower
Trout Pond," so called; thence running south thirty-four degrees fifteen min-

utes (34 ° 1.5 ') west three hundred and ninety-three and seven-tenths (39.3.7)

feet; thence south twenty-nine degrees thirty minutes (29° 30') east fifty

and two-tenths (50.2) feet; thence due west one hundred and thirty-three

(133) feet; thence south twenty-five degrees (25°) east three hundred and

nine and five-tenths (309.5) feet; thence south sixty-eight degrees (68 °) east

five hundred and seventy-seven (577) feet; thence north eighty-four degrees

forty-nine minutes (84 ° 49') east ninety-three (93) feet; thence south four-

teen degrees (14°) west forty-two and nine-tenths (42.9) feet; thence south

seventy degrees forty-five minutes (70° 45') east thirteen hundred and

seventy (1,370) feet, to Taunton Street; thence north thirteen degrees forty-

five minutes (13 ° 45 ') east on Taunton Street eleven hundred and seventy-

three and nine-tenths (1,173.9) feet; thence north eighty-five degi-ees forty

minutes (85° 40') west thirteen hundred and eighty-eight and four-tenths

(1,388.4) feet; thence south thirteen degrees thirty minutes (13 ° 30') west

one hundred and eighty-one and four-tenths (181.4) feet; thence north sixty-

eight degrees thirty minutes (68 ° 30 ') west five hundred and thirty-nine and

eight-tenths (539.8) feet, to the point of beginning.
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Weentham (State School).
April 4, 1907.

To George L. Wallace, M.D., Superintendent of the New School for the Feeble-

minded at Wrentham.

Deae Sie : — In response to your request for an examination of cer-

tain wells in lands recently acquired as a location for a new school for

the feeble-minded at Wrentham, the Board has caused the wells indicated,

kno^v^l respectively as the Hurley well and the Farrar well, to be exam-

ined and samples of their waters to be analyzed.

The results of the analyses show that the waters of both wells contain

a larger quantity of organic matter than is found in good well waters,

and the numbers of bacteria in both cases were large, and in their present

state these waters are unsafe for drinking. If the wells should be cleaned

out thoroughly, the upper portions of their walls laid in mortar and tight

covers provided, so as to prevent the entrance of surface water, and all

cesspools or vaults removed from their neighborhood, it is possible that

the water of these wells might safely be used for drinking.

The water of the well at the Farrar place contains an excessive quantity

of iron, apparently derived from the pipe through which it is discharged

from the pump, and it is desirable that the use of iron pipe for conveying

this water should be discontinued. It is also very important to avoid

the use of lead pipes in connection with well waters such as these.

If you decide to attempt to improve these wells for the supply of the

institution the Board will, if you so request, make a further examination

of their waters after the improvements suggested have been made.

July 9, 1907.

To George L. "Wallace, M.D., Superintendent, Wrentham State School, Wren-

tham, Mass.

Deae Sie : — In response to your request the State Board of Health

has caused a further examination to be made of the waters of certain

wells and springs upon the lands of the State School at Wrentham and

samples of their waters to be analyzed.

The water of the well at the Hurley place shows a marked improvement

in most respects over its condition at the time of the previous examina-

tion, and it is probable that the water of this well can with safety be used

for drinking.

The water of the spring at the Farrar place is of excellent quality for

drinking purposes. If this source is to be used, however, the spring should

be covered, so as to exclude surface water and prevent danger of pollution.

The water of the well at the Snow place contains a greater quantity

of organic matter than is found in good well waters, which may possibly
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be due to the use of fertilizer upon lands above the well and possibly also

to sewage from a house on the opposite side of the highway. It is

probable that, by removing the sewage from this house to a greater dis-

tance and discontinuing the use of fertilizer on the lands above the well,

the water can safely be used for drinking.

Nov. 7, 1907.

To Geoege L. Wallace, M.D., Superintendent, Wrentham State School, Wren-

tham, Mass.

Dear Sir :— In accordance with your request the State Board of

Health has caused a further examination to be made of the water of the

well located at the Farrar place and a sample of its water to be analyzed.

The results of the analysis show a very considerable improvement in

the quality of the water, as compared with previous analyses, but the

water still contains a larger quantity of organic matter and a greater

number of bacteria than are found in good well waters, and the Board

cannot recommend its use for drinking.

Ice Supplies.

The following is the substance of the action of the Board during the

year in reply to applications for advice relative to sources of ice

supply :
—

Chicopee.
March 7, 1907.

To the Board of Health of the City of Chicopee.

Gentlemen: — In response to your request of Feb. 11, 1907, for

advice as to the quality of the ice cut from Bemis Pond, Bleachery Pond

and the Ellis Chapin Pond, so called, situated at Chicopee, the Board

has caused the ponds and their surroundings to be examined and

samples of the water and ice of each to be analyzed.

The results of the analyses show that the clear ice beneath the snow

ice is in each case of good quality, and, in the opinion of the Board, the

ice from these sources may safely be used for domestic purposes if the

snow ice and the first inch of clear ice that formed upon the pond shall

be removed, and ice containing particles of foreign matter rejected.

There is a group of buildings near the upper end of Chapin Pond,

pollution from which might under some circumstances find its way into

the pond. Though this does not appear to be the case at the present

time, continued care should be taken in future to prevent danger of

pollution from these buildings.

May 2, 1907.

To the Board of Health of the City of Chicopee.

Gentlemen : — In response to your request for advice as to the use

of certain ponds in Chicopee as sources of ice supply, the Board has
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caused the sources to be examined and samples of water and ice from

two of them to be analyzed.

The watersheds of Bemis Pond and of Poor Brook Pond contain a

small population, Ijut there appears to be no direct pollution of either

source by sewage. Ice from these sources can, in the opinion of the

Board, be used with safety for domestic purposes, provided that all snow

ice and the first inch of clear ice that formed on the ponds be removed

"before using, and that all ice containing particles of foreign matter be

rejected.

Two other small sources— viz.. Dingle Pond, located near Mont-

gomery Street, and Springwater Pond, not far from the Granby road—
were also examined. Each of these ponds is quite small and is evidently

fed by unpolluted ground water, and, in the opinion of the Board, both

are safe sources of ice supply. In the case of these sources also it is

advisable to remove all snow ice and the upper inch of clear ice before

using, and to reject all ice containing particles of foreign matter.

COXCORD.
March 7, 1907.

To Mr. JoHX M. Keyes, Chairman of Board of Selectmen, Concord, Mass.

Dear Sir: — In response to your request of Feb. 15, 1907, the Board

has caused the ice pond near the Cambridge turnpike, referred to in

jour communication, to l^e examined by one of its engineers and a

sample of the ice to be analyzed.

The results of this examination show that the pond was not being

injuriously polluted at this time, and that the ice, though containing a

•somewhat larger quantity of organic matter than is ordinarily found in

good ice, was safe for domestic use. The Board would recommend,

however, that the snow ice and the first inch of clear ice be removed

I)efore using, and that all ice containing particles of foreign matter be

Tejected.

Grotox (H. J. BrsHWAY).
April 4, 1907.

To Mr. H. .J. BuSHWAT, The Bushway Ice Cream Company, 91 Bampshire Street,

Cambridge, Mass.

Dear Sir : — In response to your request of March 2, 1907, for an

examination of the ice of Massapoag Pond, situated at East Groton, and

advice as to whether ice from this source may safely be used for domestic

purposes, the Board has caused the pond and its surroundings to be

•examined and samples of the water and ice to be analyzed.

The results of the examination show that the drainage area of the

pond is sparsely populated, and that, excepting summer camps along

the shores of the pond, there are very few inhabitants in its neigh-

borhood.
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The results of the analysis of a sample of the ice show that at this

time the snow ice contained a large quantity of organic matter and a con-

siderable number of l^acteria, but that the clear ice beneath the snow

ice was of good quality. In the opinion of the Board ice which may
safely be used for domestic purposes can be obtained from this pond

if all of the snow ice and the first inch of clear ice that formed upon

the pond shall be removed before the ice is supplied for use, and if all

ice containing particles of foreign matter shall be rejected.

Whitman (F. F. Dowxes).
March 9, 1907.

To Mr. F. F. Downes, S6 Myrtle Street, Jamaica Plain, Mass.

Dear Sir: — In response to your request of Feb. 24, 1907, for an

examination of Brigham Pond in Whitman, and advice as to the use

of ice from that source for domestic purposes, the Board has caused the

pond to be examined and a sample of ice taken from the lower end of

the pond to be analyzed.

The results of the analysis show that the snow ice is of poor quality,

and that the clear ice beneath the snow ice contains a larger quantity of

organic matter than is found in good ice, though the number of bacteria

was low.

The chief possible sources of pollution of the pond are located near its

extreme lower end, where the sample was collected, and it is probable,

in the opinion of the Board, that ice which will be safe for domestic

purposes can be obtained from the middle and upper portions of this

pond, provided that the snow ice, including the first inch of clear ice

that forms upon the pond, be rejected, and only the clear ice beneath the

first inch retained for use. It is also important that all ice containing

particles of foreign matter be rejected, and that no ice be cut within 100

feet of the shore in the southerly part of the pond liordering South

Avenue.

The nearness of the lower end of this pond to a dense and apparently

increasing population makes it evident that, even with the restrictions

indicated, its use as a source of ice supply for domestic purposes cannot

be longer continued with safety, and ice cutting on this stream should be

restricted in future to the neighborhood of, or above, Plymouth Street.

Whitman (Whitman & Abixgton Ice Company).

May 2, 1907.
To the Whitman 4" Ahington Ice Company, Whitman, Mass.

Gentlemen : — In response to your request for advice as to the use

of Hobart's Pond in Whitman as a source of ice supply, the Board has

caused the pond and its surroundings to be examined and samples of

the water to be analyzed.
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There is a large population within the watershed of the pond, but

there are no serious sources of pollution in its immediate neighborhood

at the present time. It is probable, in the opinion of the Board, that

ice which may safely be used for domestic purposes can be obtained from

this pond for several years in the future, provided that all snow ice and

the first inch of clear ice that formed upon the pond be removed before

it is used, and that all ice containing foreign substances be rejected.

AVlXCHESTEE.
ilAY 2, 1907.

To the Board of Health of the Town of Winchester, Lilley Eaton, M.D., Chair-

in an.

Gextlemex : — In response to your request for advice as to the use

of Wedge Pond as a source of ice supply the Board has made a further

examination of the source and lias caused a sample of the ice taken

therefrom to be analyzed.

The question of the use of this pond as a source of ice supply was

submitted to this Board for its advice in the year 1900, and the Board

advised at that time as follows :
—

Wedge Pond is fed chiefly by Horn Poud Brook, the water of which enters

the pond near one end and flows out close to the place at which it enters.

Horn Pond Brook receives the drainage from a densely populated area, from

which considerable pollution enters the brook. "While these conditions would

render the pond an unsafe source of drinking water, the circumstances are

such that it is possible to obtain ice from this pond that can be used with

safety by remoA"ing from the ice, after cutting, the first inch that formed

upon the pond and all of that which formed above this first inch, from snow

or rain or flooding, and retaining for use only the clear ice which forms

under the fii-st inch. If the ice of Wedge Pond is treated in this way, the

ice thus retained can. in the opinion of the Board, be safely used for do-

mestic purposes.

The results of the analysis of the sample of ice collected recently show

that it contains more organic matter than samples collected several

years ago. While it is probable that b}' observing the precautions sug-

gested in the conmiunication quoted above, and by rejecting all ice con-

taining particles of foreign matter, the ice taken from this pond during

the past winter could safely be used for domestic purposes, the source

cannot be regarded as a safe one under the existing conditions, and its

further use should be discontinued.



No. 34.] ADVICE TO CITIES AND TOWNS. Ill

Sewerage and Sewage Disposal.

The following is the substance of the action of the Board during the

year in reply to applications for advice relative to sewerage and sewage

disposal :
—

ASHFIELD.
Sept. 5, 1907.

To the Board of Selectmen of the Toicn of Ashfield.

Gentlemen : — The attention of the Board has been called to the

condition of Plain Brook, flowing from Great Pond through the village

of Ashfield to South Eiver, and the Board has caused the stream to be

examined by one of its engineers.

The results of the examination show that the stream now receives

either sewage or sink drainage from thirty to forty houses, a hotel and

a sewer with which a considerable number of houses is connected. These

conditions are extremely objectionable from a sanitary point of view,

and the Board would recommend that immediate measures be taken to

remove the sewage from the brook and provide for its proper disposal.

It appears to be practicable to construct a sewer in the valley of the

brook which will intercept all of the sewage which is now discharged

into it and convey it to some point below the village, where it can be

disposed of upon land without objection; and, in the opinion of the

Board, that would be the best practicable plan of removing the objec-

tionable conditions which now exist there.

When plans for the collection and disposal of the sewage have been

prepared the Board will advise you concerning them, if you so request.

Dec. 17, 1907.

To the Board of Selectmen of the Town of Ashfield, Mr. F. H. Smith, Chairman.

Gentlemen : — The State Board of Health received from you on

Nov. 1, 1907, an application for advice with reference to a proposed

sewer in the town of Ashfield, accompanied l3y a plan showing the loca-

tion of the proposed sewer and outlet.

The plan submitted provides for laying a sewer from the easterly side

of the Shelburne road through the valley of Plain Brook to a point about

725 feet east of Main Street, where it is proposed to discharge the

sewage directly into the stream. The total length of this sewer is 1,940

feet, about 900 feet at the upper end being 12 inches in diameter and

the remainder 15 inches in diameter. The plan shows that the upper

part of the sewer for a length of 900 feet is to be laid in the channel

of the brook.

The Board has caused the locality to be examined by its engineer and

has considered the plan presented.
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There are several objectionable features in this plan. If the sewer

should be laid in the channel of the brook it would be difiBcult to make

connections with it or repair it, and it is impracticable to lay a sewer

in such a location in such a manner as to prevent the leakage of con-

siderable quantities of water into the sewer through the joints. It is

very desirable to exclude surface water from this sewer, and if that shall

be done the sewer can be built of considerably smaller sizes than proposed

in the plan presented. The proposed plan of disposing of the sewage by

discharging it directly into the brook is a very objectionable one, and

would result in a serious nuisance and possible injury to those living on

the stream below.

The best plan of disposing of the sewage will be to discharge it upon

beds of sand or gravel, and there appears to be coarse sand or gravel

suitable for the purpose in the neighborhood of the brook near the pro-

posed sewer outlets. For present requirements an area of filter beds

amounting to about half an acre will be sufficient for the purification

of the sewage. The necessity for purifying the sewage in this case is an

added reason for keeping surface water out of the sewers, and the Board

would recommend that tlie catch-basins now connected with the old sewer

be disconnected and provided with some other outlet, or that a new

sewer be constructed to receive the sewage from the buildings tributary

to the present sewer. Water collected in catch-basins from street surfaces

may be discharged directly into the brook without objection.

The Board will, upon request, give you further advice in this matter

when plans comprising the changes suggested have been submitted.

Brocktox.
May 13, 1907.

To the Board of Sewerage Commissioners of the City of Brocl'ton, ilr. Charles

E. Feltox, ClerJc.

Gextlemex : — The State Board of Health received from you on

April 16 an application for the approval by the Board, under the provi-

sions of chapter 49, section 1, of the Eevised Laws, of the purchase or

taking of certain lands in the cit)^ of Brockton, accompanied by a plan

and a description of the lands which it is proposed to take, which are

situated in the city of Brockton adjacent to the present filter beds of

that city and bordering the boundary line between Brockton and West

Bridgewater.

In response to this application the Board gave a public hearing, as

required by law, at its office, Eoom 141, State House, on Thursday,

May 2, 1907, at 11 a.:m., due notice of said hearing having been given

by publication in newspapers in the city of Brockton.
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After the liearing the Board voted to approve the purchase or taking

of the lands indicated upon the plan submitted for the purification and

disposal of sewage, said lauds being bounded, measured and described

as follows :
—

Beginning at a point in the boundary line between the City of Brockton

and the Town of West Bridgewater, said point being 357.55 feet easterly from

the east line of Pearl Street; thence easterly by said boundary line between

Brockton and West Bridaewater, a distance of about 1,448 feet to the westerly

line of Liberty Street ; thence northerly by the westerly line of Liberty Street

about 1,200 feet to a stone bound marking the northerly line of land taken

by the City of Brockton for a sewerage force main; thence westerly by the

northerly luie of said taking over land owned by Milo Manley and Albert

Manley a distance of about 1,250 feet to a fence line marking a former

division between land of Milo Manley and Charles G. Manley; thence S.

62 ° 58 ' W. in range of said fence line about 15 feet to the easterly line

of land approved by the State Board of Health on April 17th, 1893, for

the disposal of sewage by the City of Bi'ockton ; thence S. ° 31 ' W. 335.68

feet, S. 16 ° 45 ' W. 256.99 feet, S. 56 ° 54 ' W. 229.99 feet, and S. 11 ° 42

'

W. 415.6 feet to the point of beginning.

The area of the above described parcel of land is 36 acres, and is OAvned

by the City of Brockton, Milo Manley and Albert Manley.

Cantoist (Neponset Woolen Mills).
Sept. .5, 1907.

To the Neponset Woolen Mills, Canton, Mass.

Gentlemen" : — The State Board of Health received from you on

July 27, 1907, through your engineer, an application for advice as to the

disposal of the manufacturing wastes produced at the factory, accom-

panied by a plan of the proposed works, Avhich are described as follows :
—

It is proposed to collect all of the objectionable wastes in a pump well

to be located in one of the abandoned tailraces, and to raise them by means

of a centrifugal pump to two settling tanks, each of which is to have a

capacity of 10,000 gallons. From these tanks the effluent will go to filters

to be constructed of cinders produced in the boiler house.

The filtration area is to consist of four filter beds, having a combined area

of .4 of an acre, the depth of filtering material to be 3.5 feet. The average

rate of filtration through these beds will be about 60,000 gallons per acre

per day.

No i3rovision has been made for intermittent dosing of the beds, but the

sewage will flow continuously during the hours that the mill is in operation.

It is thought that the rate of flow will be so large, as compared with the

size of the beds, that fairly satisfactory dosing can be accomplished without

the use of a flush tank.
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The sludge which accumulates at the bottom of the settling tanks will be

discharged on sludge beds which are to be consti'ucted in the abandoned tail-

races. These sludge beds will consist of 3 feet of cinders above the level

of the water in the tailraces. Two sludge beds are to be constructed in the

beginning, each of which will have an area of about 1,200 square feet. When

the entire contents of one of the tanks is discharged on a bed, it will flood

it to a depth of 12 inches.

The Board has examined the plans presented and has considered the

results of experiments upon the purification of these wastes.

The total quantity of waste originally discharged from the mill has

recently been greatly reduced by excluding leakage from the canal, and

examinations of the amount of foul waste now discharged indicate that

it could, without special difficulty, be reduced to 25,000 or 30,000 gallons

per day as the mill is now operated.

Experiments upon the treatment of this waste show that it can be

efficiently purified after sedimentation, by filtration through sand at

rates of 50,000 gallons per acre per day. Whether it can be sufficiently

well purified by filtration through cinders, as now proposed, at a some-

what higher rate, cannot be definitely stated, but it is probable that

the resulting effluent from such treatment would be sufficiently purified

to admit of its discharge into the adjacent stream. It will be desirable,

however, to increase the area of filters somewhat so that the rate of

filtration will not exceed 50,000 gallons per acre per day. It is also

important that the use of cinders containing either large clinkers or much

fine ash be avoided.

The proposed settling tanks are of adequate size and well adapted for

the purpose for which they are to be used, and the proposed method of

disposing of the sludge appears to be the best that it is practicable to

adopt.

Works constructed in accordance with the plan proposed, with the

enlargement of the area of filter beds suggested, will, in the opinion of

the Board, provide satisfactorily for the purification of the wastes from

this mill if the works receive the necessary attention, so long as the

quantity of waste remains no greater than is indicated in the application.

Chelsea.
July 9, 1907.

To the Hon. Edward E. Willard, Mayor, Chelsea, Mass.

Dear Sir : — The attention of the Board has been called to a nuisance

existing near the foot of Shurtleff Street in the city of Chelsea, due to

the discharge of sewage from one of the public sewers of the city. The

dry-weather flow of this sewer, the Board is informed, was discharged

formerly into sewers leading to the metropolitan sewer which passes
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through Marginal Street, but the connection with that sewer has been

•closed.

The Board has on previous occasions called attention to the serious

pollution of the upper portion of Boston harbor by sewage, due largely

to the unnecessary discharge of crude sewage from the sewers of the

•city of Chelsea. Unless the further discharge of sewage upon the shores

•and into the waters about the city of Chelsea shall be prevented before

the end of the current year and the sewage discharged into the metro-

politan system, which was designed to receive it, it will become the duty

of this Board to report the matter to the Legislature for such action as

may be necessary to prevent the present objectionable conditions.

Dedham (Cochrane Maxufacturixg Compaxy).

Sept. 5, 1907.

To the Cochrane Manufacturing Company, East Dedham, Mass.

Gextlemex : — Tlie State Board of Health received from you on

July 18, 1907, through your engineer, Mr. E. Worthington of Dedham,

plans of a proposed system of disposal for the manufacturing wastes

irom your mill at East Dedham, accompanied by a report describing the

proposed wastes and the proposed plan for the purification thereof. From
"this report it appears that the total quantity of manufacturing waste

now being discharged from these works amounts to about 31,000 gallons

per day, of which about 2,000 gallons result from the washing of wool.

The plan of disposal is outlined as follows :
—

The plan is largely sedimentation and filtration. The carpet mill wastes

from the wool-scourins: machines and from the yarn dyeing and washing tubs

enters a concrete tank in the dye house about 7 feet square and 4.3 feet

deep. The overflow from this tank is by means of 10-ineh pipe, which

crosses the tailrace and enters the basement of the old dye house, ichich is

to be concreted and made a settling basin. Into this basement will drop

the remaining di'ainage from all machines on this side of the stream, as has

been enumerated. This basin will be about 90 feet long and 40 feet wide,

and icill contain about 5^ feet before overflowing. It discharges into a

brick tank or basin outside 8 by 14 feet and 6 feet deep. From this basin

will lead the 10-inch pipe across the stream to the north side, and by a 10-mch

sewer pipe, as shown upon the accompanying plan, this waste will be con-

ducted to a point below the mills on the north side and there discharged

on to the filter bed. On the north side a tight drain is laid through the

mills and all discharges conducted mto it, these discharges going direct through

to the filter beds discharging at the same point as the wastes fi'om the south

side. The filter bed is composed of cinders 3 feet thick and the discharge

of the wastes will be on to this bed. The area of this bed is 13,600 square

feet.
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Operation of the System.

The discharges will be by gravity. The various tanks and settling basins

will have to be pumped out and cleaned by hand as often as may be neces-

sary. The top of the filter bed can be raked and scraped from time to time,

as may be required.

The Board has examined the proposed plan and the results of analyses

of the wastes from this mill and of experiments upon the purification

thereof.

The results of the investigations indicate that the wastes can be

purified efficiently by sedimentation and filtration through filter beds

of sand or cinders, the sand filters giving the better results.

The capacity of the proposed settling tanks is in the aggregate suffi-

cient for the purpose ; but under the present plan part of the wastes will

not be passed through the tanks but be delivered directly to the filter

bed. It is important that all of the waste be passed through a settling

tank. The tank will require frequent cleaning, and should be built with

two or more compartments, so that one may be in use while the other

is being cleaned. It will be found of advantage also to provide for

emptying the contents of this tank upon sludge beds prepared for the

purpose, so that the sludge may be dried before final disposal. Under

the circumstances it would be better to locate the tank at or near the

filter bed rather than in the place now proposed, and to provide sludge

beds there on which the contents of the settling tanks can be discharged

for drying. The dried sludge could then be removed and disposed of

without difficulty.

The proposed small settling tank to receive the wastes of the wool-

scouring machine is a desirable provision, in order to remove from those

wastes the heavier matters and grease which might tend to clog the main

pipe.

The filter bed shown upon the plan has an area of 13,600 square feet,

and is to be constructed to a depth apparently of 21/2 to 3 feet. With a

filter composed of cinders of the size proposed it might be possible to

effect a sufficient purification of the wastes from this mill if the quantity

amounts to no more than 31,000 gallons per day, but there is likely to

be difficulty in securing satisfactory results with so small an area.

The bed shown upon the plan has a slope of 1 in 400 from the point

where the waste enters to the opposite side of the bed, the total fall being

a little less than half a foot. With such a slope the wastes would, after

a short period of use, tend to collect in a pool near the lower end of

the bed, causing uneven distribution and probably unsatisfactory results

in the operation of the filter.
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The Board would recommend that the area of filter be increased to as

much as twice the area of the bed indicated upon the plan, that the

surface be made level or Avith a slope no greater than 1 in 800, and that

the area be divided into two or more beds, so that one can be cleaned

wliile the other is in use. Means should also be provided for delivering

the waste from the factory upon each bed separately or upon all of them

at the same time, as may be desired.

The filter beds are so near the level of Mother Brook that it would be

difficult to operate them satisfactorily at times of high water in the

brook. While it is evident that very little head is available for con-

veying the wastes to the filter beds, it is important that the filters be

placed at as high a level as possible with reference to the water in the

brook, and it appears to be practicable to place them at a somewhat

higher elevation than shown on the plan.

With the suggested changes in settling tanks and filter bed, the Board

is of the opinion that the wastes from this mill, while the quantity is no

greater than indicated by the measurements furnished by your engineer,

can be purified to such an extent that it will be permissible to discharge

the effluent from the underdrains of the filter beds directly into Mother

Brook.

Dover (Estate ox Charles Eiver).

May 2, 1907.

To Mr. Henry G. Opdycke, C.E., 92 Liberty Street, New York.

Dear Sir : — The State Board of Health has considered your plans

for the disposal of the sewage from an estate bordering on the Charles

Eiver in Dover, and has caused the locality to be examined by one of

its engineers.

The plans provide for receiving the sewage into a septic tank which

will hold about 3,800 gallons, whence it is to be discharged upon two

filters having an aggregate area of about 200 square feet, the effluent

therefrom to be discharged into the Charles Eiver. It is understood

that the works will be enclosed in a building.

This plan is, in the opinion of the Board, unlikely to effect efficient

purification of the sewage unless the effluent shall be given further treat-

ment by filtration. It is probable that better and more satisfactory

results could be obtained in this case and at less expense by the construc-

tion of cesspools in gravelly soil, of which there appears to be an abun-

dance in the locality, or by apph'ing the sewage after passing through a

tank or cesspool to a system of subsurface drains, as is done in the case

of the sewage of Wellesley College, the disposal area of which is located

a sliort distance avray on tlie opposite side of the Charles Eiver.

The Board would recommend the adoption of either of these methods
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instead of the one proposed, if the soil in the neighborhood available for

this purpose is of coarse sand or gravel, as the appearance of the surface^

indicates.

FRANKLIISr.
Jax. 23, 1907.

To the Seiverage Committee of the Town of FranMin.

Gentlemen : — The State Board of Health received from you on-

Dee. 5, 1906, an application for advice with reference to a proposed,

system of sewage disposal for the town of Franklin, accompanied by a.

plan and a report of 3'our engineer showing the proposed location of the

main sewer and filter beds and describing the proposed works.

The plan provides for collecting the sewage in a main sewer to be-

laid in the valley of Mine Brook, through which it will be conveyed to a

filtration area below the village of Unionville, where it is proposed to

purify it by intermittent filtration and discharge the effluent into the-

brook. Two locations for filter beds are shown on the plan submitted,—
one on the easterly and the other on the westerly side of Mine Brook,—
and at each location 12 filter beds, aggregating about 5 acres in area, are-

shown upon the plans.

The Board has caused the locality to l)e examined by its engineer and

has examined the plans and other information presented therewith.

The main sewer is of sufficient capacity to remove all of the sewage of

the portions of the village that will be tributary thereto, together with

the objectionable portions of the manufacturing wastes which now

pollute the streams, and if properly constructed will be of sufficient,

capacity to allow for an increase in tlie quantity of sewage and manu--

facturing wastes in the future. The sewer for a considerable portion of'

its length in the neighborhood of Mine Brook is to be constructed of

iron pipe with lead joints,— a desirable provision, under the circum-

stances, since it is of the greatest importance that the sewer be made as--

tight as possible so as to limit the quantity of water entering it and con-

sequently the area necessary for the purification of the sewage.

The filtration areas shown on the plans are located on either side of"

Mine Brook a short distance below Unionville. ISTo test pits have been

dug at either of the proposed locations to show the character of the soil,,

but, judging from material exposed in an excavation on the westerly area

and from other indications, it is likely that the soil in much of this area

is of good quality for the purification of sewage, and it is also somewhat

more nearly level and in other respects the more desirable of the two.

Portions of the filter l^cds, if constructed on the westerly side of the

brook as proposed, would extend over an adjacent meadow, but suitable'

material for the construction of the filters can probably be obtained from

the upland near by. Further investigations will be necessary before the-

best plan of constructing filters can be definitely determined upon.
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In the opinion of the Board, the plan, in general, is an appropriate

one, so far as can be judged from the information presented, for collect-

ing and disposing of the sewage of the portion of Franklin which it is

designed to serve, and the area of filter beds indicated, if constructed of

suitable material, is likely to be sufficient for the requirements of the

town in the beginning. Care must be taken in admitting manufacturing

wastes to the sewers to exclude all matters which might cause trouble in

the operation of the sewers or filter beds.

The Board would recommend that the construction of the works for

the collection and disposal of the sewage be begun without delay and

the further serious pollution of the waters of Mine Brook prevented.

Geotox.
Sept. 5, 1907.

To the Board of Health of the Town of Groton, Herbert B. Priest, M.D., Sec-

retary.

Gextlemex : — In response to 3-our request for an examination of

the condition of James Brook, running through the village of Groton,

and advice as to the prevention of its further pollution, the Board has

caused the locality to be examined by one of its engineers.

The results of the examination show that the brook is considerably

polluted at the present time, chiefly by sink drainage and the overflow

of cesspools, and that the channel of the stream is crooked and in places

badly obstructed, forming pools which become stagnant in the summer

season.

The Board would recommend that the channel of the stream be

deepened and straightened and hereafter kept clear so as to avoid the

formation of stagnant pools in dry weather. It is probable that under

present conditions the sewage from the houses can be disposed of in

cesspools, if properly constructed and arranged, so that serious pollution

of the brook will be avoided. It is doubtful, however, whether this

stream can long be maintained in proper sanitary condition unless

sewers shall be provided for the removal of sewage from its neighborhood.

The construction and maintenance of proper cesspools will be a consid-

erable expense to the individual owners along the stream, and the most

satisfactory plan of preventing further nuisance from this stream will

probably be to construct sewers in the beginning.

If you decide to proceed with the construction of a sewerage system for

the district in the valley of this brook the Board will, upon request,

advise you as to any plan for the collection and disposal of the sewage

which 3^ou may desire to present.
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Hatfield.
May 2, 1907.

To Messrs. David Billings, C. Edward Warner and T. J. Ryan, Board of Select-

men of the Town of Hatfield.

Gentlemen : — The State Board of Health has considered your

application, received March 29, for advice as to plans of a system of

sewers to be constructed in a portion of the village of Hatfield and has

caused the locality to be examined by one of its engineers.

It appears that several years ago a plan of sewerage for the village

was prepared which provides for the collection of the sewage and of the

surface water from several of the streets in the main portion of the village

into a system of pipe sewers having outlets into the Connecticut River

at two points, one at the old ferry road near the northerly end of the

village and the other at the old bridge road near its southerly end. It

further appears that a sewer for surface drainage was laid last year in

the upper part of Main Street having an outlet through the old ferry

road which discharges upon the river bank above low water.

It is understood that you now propose to construct a main outlet for

the southerly part of the village through the old bridge road, and to

connect with it tributary sewers in Main, Maple and Elm streets, and

that you desire the advice of the Board as to this portion of the plan

and also as to connecting the houses along upper Main Street— about

fifteen in number— with the main drain constructed in that street last

year, which discharges into the Connecticut Eiver through the old ferry

road.

In the opinion of the Board the proposed plan of disposing of the

sewage of the village by discharging it into the Connecticut River is the

best that it is practicable to adopt, and with properly constructed outlets

this method of disposal is unlikely to become objectionable for many

years in the future. The proposed points of discharge are well located,

but it will be necessary that the outlets be carried out into the river

beyond the limits of extreme low water in order to avoid fouling the

shores.

While surface drainage appears to be greatly needed in the village,

especially along Main Street, it is doubtful whether the proposed sewers

would have sufficient capacity to remove all of the surface water and

sewage which might enter them at times of rain unless the areas from

which surface water is received shall be restricted, and it would be better

to keep the drainage channels separate from the sewers. Most of the

necessary surface drainage in the village could apparently be provided

for very largely by means of open drainage channels and, short surface-
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water conduits, and if tlic surface water should be kept out of the sewers

much smaller sewers than those now proposed will be sufficient for the

removal of the sewage. This plan would also be more satisfactory in

maintaining cleaner sewers, since, if sewage should be discharged into

the hirge drains now proposed, the flow would be very small in com-

parison witli the capacity of the sewers, and sand and detritus carried

into the sewer at times of storm might, with the small flow of sewage,

cause the sewers to become foul in dry weather. Since a storm-water

drain has already been laid in upper Main Street to an outlet tlirough

the old ferry road, it will probably be best, for the present at least, to

provide for sewerage in this region by connecting the house sewers with

this drain; but provision should be made for flushing the sewer in dry

weather whenever necessary to keep it clean, and the outlet should be

extended beyond low water in the river before it is used as a sewer. The

size of this sewer is not sufficient to remove promptly all of the storm

water that might find its way into it from the street and the other areas

which might be drained by it, and care must be taken to limit the areas

from which water is discharged into this sewer in order to avoid over-

charging it at times of storm.

The Board would also call attention to the necessity of keeping all

fixtures in houses connected with sewers discharging into the river at a

sufficiently high elevation above the highest freshet level to avoid danger

of sewage being forced back into the houses through the fixtures.

Sept. 5, 1907.

To the Board of Sewer Commissioners of the Town of Hatfield.

Gextlemex : — The State Board of Health received from you on

July 18, 1907, a modified plan showing certain amendments in the plans

of sewerage for the village of Hatfield designed to overcome the objec-

tions to the plans as presented in March last.

By the plans now submitted it is proposed to divert the storm water

from all those portions of Main Street north of the town hall, which by

the former plan were to discharge into the Connecticut River at the old

bridge road, through a separate storm-water drain leading through

School Street to the brook discharging into Mill River. The sewer north

of the town hall, as now planned, will receive house sewage only, but

south of the town hall it is proposed to provide for receiving, in addition

to the house sewage, the drainage from seven catch-basins located along

Main Street between the town hall and the corner of Elm Street, — the

mingled sewage and rain water to be discharged into the Connecticut

River through the old bridge road. It is not proposed to discharge roof

water from any of the buildings into the sewers, but to divert it, so far
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as possible, to the rear of the buildings and restrict the quantity of water

admitted to the proposed sewer to that which would be received from

a district about 15 rods in width, extending from the town hall to the

junction of Main and Elm streets. It is also proposed that no fixtures

or openings of any kind shall be allowed in buildings below the level

of the first floor.

The Board has caused the locality to be examined by its engineer and

has carefully considered the plan presented.

It will be practicable by this plan to disconnect the catch-basins from

the proposed sewer at any time, and effect a complete separation of the

sewage from the storm water by constructing an independent storm-

water drain to the river.

The sewers are of adequate size to remove the storm water and sewage

from the limited area which they are designed to serve, and, considering

all the circumstances, the Board is of the opinion that the plan is a

reasonable one for providing sewerage and drainage in the village of

Hatfield at the present time. It will be necessary under this plan to

flush the main sewer from time to time in dry weather to prevent

objectionable odors arising from the catch-basins, and this can probably

best be done by providing suitable connections with the water mains at

the time the sewers are built.

The Board would recommend that the outlet of the sewer in the Con-

necticut Eiver be carried beyond low-water mark, so that it will be

covered with water at all stages of the river.

Haverhill.
Nov. 7, 1907.

To Hon. EoswELL L. Wood, Mayor, EaverliilJ, Mass.

Dear Sir: — The State Board of Health has considered your applica-

tion for advice relative to a proposed plan of sewerage for the district in

the neighborhood of Keeley Street in the village of Eiverside, which pro-

vides for a combined system of sewers having an outlet into the Merri-

mack River at a point near the limit of extreme low water, and has

caused the locality to be examined by one of its engineers.

The district to be served by the proposed sewer is a limited one, having

an area of only about 37 acres, which is at present thinly populated, and

the proposed sewers are probably large enough to remove both sewage

and storm water from the area which they are designed to serve under

existing conditions. As the district becomes more thickly built up the

storm water will enter the sewers more rapidly, and further provision

for the drainage of this district will become necessary.

The proposed plan of placing the outlet of the sewer at extreme low-
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water mark is a satisfactory one vmder the existing conditions, but the

Board would advise tliat the outlet of the pipe l)e entirely submerged at

extreme low water. When the district becomes more densely populated

it may be desiral)le to extend the outlet farther into the river and provide

a storm overflow near the bank of the stream, and these changes can be

made without difficulty if found desirable.

In the opinion of the Board, the plan is a suitable one for the sewerage

and drainage of the district for which it is designed.

Hyde Park (Tilestox & Hollingsworth Company).

July 9, 1907.

To the TUeston 4' SoUingsworth Company, Mattapan, Mass.

Gentlemex : — The State Board of Health has received from your

engineer plans of a proposed system of sedimentation tanks and filters

for the purification of the ^^'astes which are now discharged into the

Neponset Eiver from your mill, accompanied by a report describing the

proposed works and giving the results of measurements of the quantities

of the wastes proposed to be purified thereby.

The wastes to be purified, according to that report, are those discharged

from the paper machines, amounting ordinarily to about 200,000 gallons

per day, those from the Avashing machines, amounting to from 133,000

to 400,000 gallons per day, and an additional quantity of waste from the

save-alls of the paper machines, the amount of wdiich is variable but may
reach 200,000 gallons per day, — the total amount of waste thus varying

from about 332,000 gallons to as much as 800,000 gallons per day.

The plans provide for conveying the wastes from the washing machines,

amounting to from 132,000 to 400,000 gallons per day, to a sedimenta-

tion tank— indicated on the plan as the " washer wastes tank " — 56

feet long and 31 feet wide, and designed to hold 8 feet in depth of water,

its total capacity being about 100,000 gallons. The washing-machine

wastes are to be allowed to settle in this tank, and the overflow or

effluent thereof is to be discharged upon adjacent filter beds having an

area of approximately half an acre. The filtering material is to consist

of screened cinders 30 inches in depth over a system of underdrainage

discharging into the river.

The wastes from the paper machines are to be discharged into a settling

tank divided into three compartments, and indicated upon the plans as

the " machine-wastes tank." Each compartment is to be 30 feet 6 inches

by 36 feet 2 inches, and will contain a depth of 8 feet of water. The

total capacity of the three compartments will be a little under 200,000

gallons. The piping is to be so arranged that two of the compartments

can be used while one of them is being cleaned.
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The overflow from these tanks is to be passed either into the settling

basin for river water now used in connection with the mechanical filter

plant, wliich has a capacity of 200,000 gallons, or directly to the mechan-

ical filters, and after filtration will either be used again upon the paper

machines or discharged into the river. Provision is made whereby the

water used in cleaning the mechanical filters can be pumped back into

the washer-wastes tank.

The solid matter collecting in the tanks is to 1)e flushed out from time

to time upon the cinder filters, using them for the time being as sludge

beds, and when dry is to be carted away.

The Board has considered the plans presented and the results of

experiments made upon the purification of a portion of the wastes from

this mill. It appears that the area of land available is very limited, and

that the whole area has been utilized for tanks and filter beds in the

plans now presented. This area is so limited that it will require much

care to dispose satisfactorily of the wastes of the mill upon it, but while

the quantity of these wastes is no greater than at the present time it is

probable that they can be purified satisfactorily hy care in the manage-

ment of the tanks and filters.

There are two ways in which it will he possible to increase the

efficiency of the works, and the Board would suggest that they be given

consideration in the construction and operation of the works. One is, the

straining of the wastes passing through the sedimentation tanks through

strainers filled with coke so placed that they can be hoisted, the coke

removed and the strainer refilled and replaced from time to time as may

be necessary. This coke can probably be disposed of satisfactorily,

together with the intercepted solid matter, by burning it under the

boilers. Another possible way of increasing the efficiency of the works

will be to divert some of the wastes from the washer-wastes tank to the

mechanical filters, and thus reduce the quantity which it is necessary to

discharge upon the cinder filters.

Three of the cinder filters should be set apart for use as sludge beds,

and only these should be used for that purpose. It will be practicable,

also, when they are not in use for sludge, to use them for ordinary filters.

The sludge should be removed promptly as soon as dry, in order that

the full use of the beds may be secured, and the material in the beds will

have to be raked and renewed from time to time in order to keep the

filters in the proper condition.

The Board is of the opinion that, if the works shall be constructed, as

proposed, of suitable materials, and operated with proper care, they will

purify efficiently the wastes from this mill
_
while the quantity is no

greater than at the present time, as shown by the measurements of your

engineer.
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Lexingtox.
Feb. 14, 1907.

To Messrs. Egbert P. Clapp, George O. "Whitixg and F. W. Deax, Board of

Sewer Commissioners of the Town of Lexington.

Gentlemen : — The State Board of Health received from you on

Jan. 9, 1907, a petition bearing that date which refers to the communica-

tion of the Board, dated April 16, 1898, approving a system of sewerage

for the town of Lexington, and requesting modifications of certain

requirements included by the Board in that approval for the purpose of

protecting the purity of the water supply of the town of Arlington.

After notice to the board of water commissioners of the town of

Arlington and the board of public works of that town a hearing was

held by the Board on Thursday, Feb. 7, 1907, at which were present the

chairman of the board of public works of the town of Arlington, with the

town counsel, and the members of your board, with their engineer.

It appears that the water from the Arlington reservoir— through the

watershed of which the main sewer of the town of Lexington and certain

branch sewers will necessarily be constructed— has not been used or

supplied by that town for domestic purposes for several years, but the

town of Arlington is not yet prepared to abandon it as a source of water

supply.

Under the circumstances, in the opinion of the Board, the following

provisions, contained in the approval of the plans and construction of a

proposed sewerage system for Lexington, dated April 16, 1898, may

reasonably be suspended :
—

The town of Lexington, in contracting for the construction of its sewers,

will cause to be inserted in the contract substantially the followmg pro-

visions :
—

The contractor at his expense shall provide proper sanitaries.

No sanitary to be located within 100 feet of any brook tributary to the

Arlington water supply.

The engineer may designate the position of the sanitaries.

Sanitaries shall be left in one location as short a time as possible, and

on removal all foul matter shall be removed to such location as the engineer

designates, and there buried.

The contractor must see that the men employed on the work use the proper

sanitaries provided for them.

No sanitaiy to be put over the sewer trench within the territory tributary

to Arlington's water supply.

The Board suspends the foregoing requirements in the building of the

sewers in the watershed of the Arlington reservoir during the year 1907
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and for such further period as the water of the reservoir may remain

unused, as at present
;
provided that in their place the town of Lexington,

in contracting for the construction of its sewers, will cause to be inserted

in its contracts such provisions as are usual or necessary to secure proper

sanitary conditions on or about the work and to prevent the pollution

of local waters.

In regard to tlie further request contained in your petition desiring

a modification of that part of the Board's approval of the Lexington

sewerage plans in 1898 which provides that the portions of the main and

intercepting sewer which lie between the junction of Pleasant Street and

Massachusetts Avenue and Vine Street shall be constructed of iron pipe,

with carefully made lead joints, the Board hereby modifies said require-

ments and requires that iron pipe with lead joints be employed only in

such of said portions of that sewer as shall have more than one-third in

cross section above the ground water at its ordinary summer level, the

remainder of said sewer, where as much as two-thirds of the sewer in

cross section shall lie below the level of the ground water, to be con-

structed of vitrified sewer pipe with cement joints.

With the exception of the modifications herein specified, the provisions

and requirements of the communication of this Board to the board of

sewer commissioners of the town of Lexington, dated April 16, 1898,

shall remain in force.

Lowell.
July 9, 1907.

To ihe Co7nmittee on Setvers of the City of Loicell, Mr. George Bowers, City

Engineer.

Gentlemen : — The State Board of Health received from you on

June 6, 1907, a communication stating that on June 3 " it was voted to

instruct the city engineer to ask advice of the State Board of Health in

regard to the proper method of draining that part of the city known as

the Oaklands," and subsequently a plan was submitted showing the

sewers at the Oaklands, and stating that the plan of disposal is to collect

the sewage into a small concrete basin, to be built on land owned by the

city of Lowell, and pump the same either by gasoline or electric motor

into the Wentworth x\venue sewer, now discharging into the Merrimack

Eiver.

The Board has caused the locality to l^e examined by its engineer and

has considered the plans presented. There is no doubt, in the opinion

of the Board, that the method adopted for the sewerage and drainage

of the district of Oaklands by providing separate systems of sewers,

one for storm water and one for sewage, is the best and most economical

for the city to adopt. The surface water and ground drainage collected
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in the surface-water sewers can without ohjection be discharged into Trull

Brook at convenient points, as is being done at the present time.

The discharge of sewage from the present system of sewers into the

head of Trull Brook at ]?ogers Street greatly pollutes the brook, and the

nuisance which it causes will rapidly grow worse as the number of

connections with the sewers increases.

The best practicable plan of preventing this nuisance, in the opinion

of the Board, is to pump the sewage from the domestic sewers of this

district into one of the main sewers discharging into the Merrimack

River, as is proposed in the plan submitted, and the Board would recom-

mend that the pumps and other necessary works be installed as soon as

practicable in order to prevent further nuisance and danger to health

from the pollution of Trull Brook.

MlLFORD.
June 6, 1907.

To the Sewerage Committee of the Tmni of Milford, Mr. J. E. Warner, Chairman.

Gentlemen : — The State Board of Health received from you on

May 13, 1907, the following communication relative to the necessity of

constructing sewers in the low-level district of Milford bordering the

Charles Eiver :
—

The town of Milford has proceeded toward the completion of its sewerage

system in accordance with the plans on file in your office so far as to have

nearly completed the disijosal plant and the high-level intercepting sewer,

and contracts are let and work is ui progress for the construction of sewers

covering the main street and numerous adjacent side streets of the high-level

district.

As yet nothing has been done in sewering the low-level district lying along

the river, —• the sewage of which must be pumped. In this district are situ-

ated the large factories and a thickly settled area now served by privies

and drainuig directly or indirectly into the stream.

The work already undertaken will remove from the river the sewage now

entering it through the Central and Main Street sewers from the higher por-

tion of the town, but, as already stated, makes no provision for such pollu-

tion of the stream as arises from the area lying below the elevation of the

high-level interceptor.

It has been the intention of the sewerage committee to proceed with the

constiniction of the low-level district and to ask the town for the additional

appropriation necessary for this work. Before doing this, however, we
desire the opinion of your Board as to the necessity of this additional con-

struction, and whether the work already undertaken will remove such jDortion

of the sewage as to reduce the contamination of the river to a degree making

unnecessary the sewering of the low-level district.
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The Board has caused the locality to be examined by one of its

engineers, and has considered the plan of sewerage for the town presented

last year and the probable effect on the river of omitting for the present

the construction of the low-level sewer and pumping station.

The present pollution of Charles River at and below Milford and the

nuisance resulting therefrom are due to the discharge of sewage from

two local sewers and from several factories and numerous dwelling

liouses situated along the river in the lower part of the town.

The most objectionable unsanitary conditions found in Milford are in

the district to be served by the low-level sewer, and, while a considerable

portion of the sewage which now pollutes the river would be diverted by

the gravity, or high-level, sewer already under construction, the very

serious pollution of the river and objectionable conditions in the lower

part of the town will continue until sewers are provided as proposed in

that district.

In the opinion of the Board, it is necessary for the town to proceed

immediately with the construction of the system of sewers for the low-

level district.

jSTewburyport.
Sept. 5, 1907.

To Hon. Albert F. Hunt, Mayor of the City of Neivhuryport.

Dear Sir : — The State Board of Health received from the superin-

tendent of sewers of the city of Xewburyport, on Aug. 29, 1907, the

following application relative to the discharge of sewage into the Merri-

mack River at Currier's wharf from a small district in th.e city containing

eight houses :
—

The city of Xewburyport wishes to change the sewer from FoiTester

Street to Ashland Street on MeiTimac Street, and to put an outlet into the

Merrimack River passing through the city's right of way down Cun-ier's

wharf, the end extending into the river 20 feet.

As the sewer is at present, it runs from Ashland Street to Forrester Street,

then it is pumped into the main sewer by a water motor which seldom, if

ever, works, and necessitates it being pumped by hand, making considerable

expense to the city. At present there are only three houses connected with

this sewer, and if every building along this sewer were connected, there

would only be eight.

The plan of this sewer has been sent you.

We want to change the grade of the sewer to run from Fon-ester to Ash-

land Street and thence into the river.

The Board has considered the application and the plan submitted

therewith, and has caused the locality to be examined by its engineer,

and concludes that the sewage from the very limited area and population
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in question can be discharged into the ]\Ierrimack "River at a point 25 feet

from the shore at low water at Currier's wharf, as indicated upon the

phin, witliout objection wliile the conditions continue as at present.

The Board, acting under the provisions of chapter 233 of the Acts of

the year 1889, hereby approves the discharge of the sewage into the

Merrimack River at the point indicated from the district as described

in yonr application, with the understanding that the sewage shall be

removed from the river and the outlet discontinued within ten years from

the date hereof, unless, on account of objectionable conditions arising,

its earlier removal shall be required by the State Board of Health.

Norwood.
March 9, 1907.

To Messrs. M. M. Aldex, C. B. Saxborn and P. J. Lydox, Sewer Commissioners

of the Town of Norwood.

Gentlemen' :— The State Board of Health received from you on

Jan. 19, 1907, the following application for the approval of certain

plans of a system of sewerage for the town of Norwood :
—

In accordance with section 16 of chapter 311 of the Acts of 1901, entitled

" An act to authorize the town of Norwood to construct a system of sewerage,"

the board of sewer commissioners of said town of Norwood herewith submit

for the approval of the State Board of Heahh plans for a system of sewerage

for the town of Norwood.

The application is accompanied by plans and a report describing the

proposed system of sewerage and sewage disposal.

The plans provide for collecting the sewage of the thickly settled

portions of the town, including the sewage of the present Norwood
sewer, into a system of pipe sewers through which it is to be conveyed

by gravity to a filtration area on the borders of the Fowl Meadows south

of the Neponset Eiver and east of Pleasant Street, where it is to be

purified by intermittent filtration, the effluent to be discharged into the

Neponset Eiver.

Certain areas in the valley of Purgatory Brook and its neighborhood,

and in the valley of the Neponset Eiver near the mouth of Haw^es

Brook, are too low to be served by the proposed system by gravity, and

the plans provide for pumping the sewage from these areas, when sew^erage

becomes necessary, into the main system, the locations of the proposed

pumping stations being indicated on the plan submitted,— one on the

westerly side of Neponset Street between Pleasant Street and East Cross

Street and the other on Pleasant Street just north of the Neponset

Eiver.
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Acting under the provisions of section 16 of chapter 311 of the Acts

of the year 1901, the State Board of Health gave a hearing at its office,

Eoom 143, State House, on Thursday, Feb. 7, 1907, at which no person

appeared to oppose the approval of the plans.

The Board has carefull}^ examined the plans presented and finds tliat'

they provide for all of the areas in the town of Norwood which are now

in need of sewerage or are likely to require sewerage facilities for a long

time in the future. They also provide for removing all of the sewage from

the present town sewer discharging into the Xeponset River and from

the various manufacturing establishments in and about the village

from which sewage now finds its way into the stream. The plan does

not make provision for taking the foul drainage from the tannery of the

Winslow Brothers & Smith Company in the valley of Hawes Brook, but

this company has already begun the construction of works for the purifi-

cation of its manufacturing wastes. It may be necessary at some future

time to take a part or all of the drainage or effluent from these works

into the Xorwood system, but, considering the circumstances, it does

not appear to be necessary at present to plan for a sewer in tiie Hawes

Brook valley large enough to receive these wastes.

The location of the filter beds is a very satisfactory one for the pur-

poses proposed, since it is near the edge of the Fowl Meadows, remote

from the thickly populated parts of the town. The soil of this area, as

determined by examinations in previous years, is excellent for the

purification of sewage, and an ample area is available for the purpose.

The Board approves the plan in general as a practicable one for the

collection and disposal of the sewage of Norwood, but would recommend

that certain details of the plan presented be given further consideration

before the construction of the work is finally entered upon.

It is especially desirable to avoid, if possible, the construction of the

piers and embankment along the main sewer between Dean Street and

the filtration area, and it is also desirable to lay the main sewer in Dean

Street and near Pleasant Street north of Dean Street at a lower level.

It is probable that by constructing the main sewer and the lower por-

tions of the two main tributaries of iron pipe in the form of an inverted

siphon the sewage can be conveyed to the filtration area without difficulty

and delivered there at a somewhat higher level than under the present

plan.

It is also desirable to provide, in addition to the dosing tank, a settling

tank for the removal of a portion of the solid matter, as it will reduce the

expense of operating the beds if some of the heavier solids should first

be separated from the sewage.
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As already stated, it may be possible, by using an inverted sipbon, to

bring the sewage to the filtration area at a somewhat higher level, and

it is also practicable to construct some of the higher beds as now proposed

at a somewhat lower level.

These changes will probably increase slightly the cost of the system,

but will have a tendency to reduce the difficulty and expense of main-

tenance.

Only one outlet for sewage is indicated upon each of the beds— which

are 200 feet long and 100 feet wide,— but it is understood that it is

proposed to discharge the sewage through a trough laid through the

middle of the bed. This plan will give satisfactory results, so far as the

•dosing of the beds is concerned. A more satisfactory plan, and one

which requires less care in maintenance, is to discharge the sewage

through at least four outlets, two on each side of the bed.

The underdrainage system appears sufficient for the proper drainage

of the filter beds. It would be best to put the manholes at the junction

of the lateral underdrains, with the main underdrain in the embank-

ments between the beds, and the vents at the upper ends of the under-

drains may be omitted. It would be desirable to place the underdrains

in the filter beds a little nearer the center.

Considering the ample area of filter beds available, it will be desirable,

in the beginning at least, to omit the construction of the row of beds

nearest the street, substituting therefor an equal area at a greater distance

from the highway. By planting trees thickly around the northerly and

westerly sides of the filter beds the presence of the filtration area will not

be detectable from an}^ of the highways in the region.

Salem.
Sept. 5, 1907.

To the Board of Seiverage Commissioners of the City of Salem.

Gentlemen : — The State Board of Health received from you on

July 31, 1907, an application for the approval by this Board, under the

provisions of section 1 of chapter 353 of the Acts of 1901, of the plans

of certain trunk sewers which are described in your application, as

follows :
—

It is proposed to build a trunk sewer beginning at the westerly end of

Derby Street, which is the tenninus of the present Derby Street sewer, and

extending by Central Street to Lafaj^ette Street, thence by Lafayette Street,

Dodge Street, Washington Street and Canal Street to Ocean Avenue.

For the district east of Lafayette Street it is proposed to build a trunk

sewer beginning at Dodge Street and extending by Lafayette Street to Pea-

body Street, thence by Peabody Street, Harbor Street, Congress Street,
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Palmer Street, Priiice Street, Lagrange Street, thence by private land to

Glover Street, thence by Glover Sti-eet and across a cove to Ocean Avenue.

The accompanying plan shows the sizes and grades of the proposed sewer,

also the proposed extensions southerly.

These sewers are designed for house sewage.

It is proposed to connect the easterly end of the Derby Street sewer with

the sewer that extends to the pumping station.

These i^roposed sewers can be extended to receive sewage from the terri-

tory up to the Marblehead boundaz-y.

The application is accompanied by a plan and profiles of the proposed

sewers, and further information has been submitted showing the areas

from which, with subsequent extensions, they are designed to receive

and remove sewage.

The Board has caused the location of the proposed sewers to be exam-

ined by its engineer and has considered the plans presented, and con-

cludes that sewers built in accordance with the proposed plans will

provide for the removal and proper disposal of the sewage of the districts

in Salem which they are designed to serve.

Large portions of the district in wliich these sewers will be built are

already provided with sewers, built upon the combined plan, which

receive both sewage and storm water. It is a part of your plan to grad-

ually separate the sewage from the storm water in these districts, and it

is very important, in the opinion of the Board, that this plan be adhered

to and carried out as rapidly as practicable in order to prevent the

further pollution of the harbor and South Eiver and their shores by

sewage or manufacturing waste.

The Board hereby approves the plans presented.

SOUTHBRIDGE.
Sept. 5, 1907.

To Messrs. H. C. Cady, W. J. Lamoureux and James K. Egan, Seicerage Com-

missioners of the Town of Southbridge.

Gentlemen : — The State Board of Health received from you on

August 28 an application requesting the approval of new purification

works for the sewage of the town of Southbridge, to be located in the

valley of Trout Brook, half a mile or more below the present filter beds^

accompanied by a plan showing an outline of the proposed works and

by a description of contemplated changes in the present system submitted

by your engineer.

In accordance with the provisions of chapter 228 of the Acts of 1899,

the Board gave a hearing at its office, Eoom 143, State House, on Thurs-

day, Sept. 0, 1907, notice of said hearing having been published in news-
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papers circulating in the town of Soutlibridge. At this hearing a plan

for the proposed system was presented by the petitioners and described

by a representative of your board and your engineer.

After the hearing the Board voted to approve the plan presented, the

said plan bearing the following title :
" Soutlibridge Sewerage System.

Plan of Proposed Sewage Disposal "Works. Scale 1 inch = 40 feet.

August 24th, 1907. Wm. S. Johnson, Consulting Engineer, 101 Tre-

mont St., Boston, Mass. Sewer Commissioners, Henry C. Cady, W. J.

Lamoureus, James K. Egan. J. A. TMiittaker, Engineer, Soutlibridge,

Mass."

The location of the beds is a satisfactory one, and by maintaining the

present growth of trees between the filtration area and the highway lead-

ing through the valley of Trout Brook no objection is likely to arise from

the construction and operation of sewage-disposal works in this localit}'.

The area of filter beds provided for under this plan is sufficient for

the present requirements of Soutlibridge, and will provide for the dis-

posal of the sewage for a c-onsiderable time in the future. The area is

limited, however, and it is of great importance that all surface water

and, so far as possible, ground drainage be carefully excluded from the

sewers to avoid overtaxing the filter beds. It is also important that

the works be constructed in a thorough and substantial manner, so that

they can be operated to the best advantage and at as high a rate as prac-

ticable, and that they shall be properly operated.

Stoughtox (Frexch & Ward).
Aug. 1, 1907.

To Messrs. Frexch & Ward, West Stouglxton, Mass.

CtEXTLemex : — The State Board of Health received, through your

engineer, on Jul}' 26, 1907, an application giving an outline of a pro-

posed scheme for purifying the wastes from your mill, accompanied by

a plan showing the location of the proposed works and the area of filter

beds to be provided. The proposed works are described as follows :
—

It is proposed to collect all of the wastes from the cloth washers and from

the dye kettles and to convey them through a G-uich pipe by gTa%Tity to sand

filter beds. These filter beds, two in number, are to have a combined area

of one-half an acre. The beds will be underdrained by lines of tile pipe

3.5 feet beneath the surface of the sand.

The fall from the factoiy to the filter beds is very small, and it is proposed

to omit the settling tanks, for the present at least, and to construct in place

of these a small basin, about a foot in depth, on each filter bed which will

receive the wastes discharged from the 6-inch pipe, and from which they

will overflow to the main portion of the bed, these basins being designed to
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intercept the heaviest portion of the solid matter and thus prevent the neces-

sity of frequent raking of the entire area of the bed.

The total quantity of foul wastes, as found by measurements made by

your engineers, amounts to 30,000 gallons per day, and with the filter beds

proposed the rate of filtration will be 60,000 gallons per day. If it is found

desii'able at some future time, a settling tank can be constructed, the over-

flow to discharge on the filter beds, and the contents of the tank can be

emptied upon beds constructed of cinders at a lower level.

The Board has caused the locality to he examined and has considered

the plan presented.

At the time the measurement referred to above was made the total

quantit}^ of waste from this mill amounted to about 60,i)00 gallons per

day, of which only from 30,000 to 40,000 gallons was at that time being

seriously polluted.

If the total quantity of waste in the future shall not exceed 30,000 to

40,000 gallons per day it is probable, in the opinion of the Board, that

it can be adequately purified upon the area of filter beds indicated,

unless the character of the wastes shall change materially from what they

are at present.

It is proposed to provide for sedimentation by passing the wastes

through a small basin 20 feet square and about 1 foot deep on each filter

bed, from which the effluent will overflow upon the filter. It is desirable

that further provision for the sedimentation of the wastes be made than

is provided in the plan, and the Board would advise that the settling

basins on the beds be increased to at least twice the capacitv' of those now

proposed.

Tauxtox.
Arc. 1, 1907.

To the Board of Sewer Commissioners of the City of Taunton.

- Gentlemen : — The State Board of Health has considered your

request of July 1, 1907, for a further extension of the time for the

completion of the main intercepting sewer, planned to convey the sewage

now discharged into the Taunton River from the present sewer outlets

to a new temporary outlet at the location of the proposed pumping

station, and the information furnished therewith showing that the con-

tract for the construction of the proposed sewer has already been made
and that the date specified for the completion of the work is Oct. 31, 1907.

The Board hereby extends the time for the completion of the proposed

intercepting sewer to the new temporary outlet at the pumping station

lot to Oct. 31, 1907.

The Board has also considered the further extension of the time for

the completion of the sewerage and sewage-disposal works^ as provided
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in the plans approved by order of this Board July 15, 1897, and hereby

extends tiie time within which all the sewage from the sections of the

said city on the westerly side of the Taunton River shown upon the map
entitled " Map of a section of the City of Taunton for Proposed Sewer-

age System. Luther Dean, City Engineer, 1897," filed with the petition

of the sewer commissioners in 1897, shall be disposed of upon land upon

the Assonet Neck Eoad, described in a communication from said com-

missioners to this Board dated June 16, 1897, to the first day of

July, 1910.

The Board would call your attention to the fact that the pollution of

the Taunton Eiver has been increasing rapidly within the last few years,

and that it is improbable that the discharge of sewage into the river can

safely be continued beyond the time herein specified. This will leave

but two full working seasons in which to construct the pumping station,

force main and filter beds, provide pumps and other machinery and do

the other necessary work incidental to the removal of the sewage from

the Taunton Eiver. It is advisable, under the circumstances, that prepa-

rations for the construction of these works should be taken up very soon

in order that construction may be begun in season to allow for the com-

pletion of the works within the time specified.

Walpole (Hollixgsavorth & Vose).
July 9, 1907.

To the HoUingsicorth 4' Vose Company, East Walpole, Mass.

Gextlemex : — The State Board of Health has received from your

engineer plans of a proposed system of sedimentation tanks, filters and

evaporating tanks for the purification of the wastes which are now dis-

charged into the Neponset Eiver from your mill, accompanied by a report

describing the proposed works and giving an estimate of the quantities

of waste to be purified thereby.

The wastes to be purified, according to that report, are, first, wastes

from the machines used in making paper, amounting to about 1,000,000

gallons per day ; second, wastes from the washers and beaters, amounting

on an average to about 500,000 gallons per day but at times to approxi-

mately twice that quantity; and third, wastes from the rotary boilers

used for boiling stock, which amount to from 35,000 to 40,000 gallons

per day.

The plan for purifying the wastes from the paper machines provides

for passing these wastes through preliminary save-alls and a screen for

the recovery of stock, and thence to a tank in the basement, whence it

is to be pumped to a large settling tank located outside of the mill build-

ings, having a depth of 10 feet and a capacity of 250,000 gallons. This
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tank is to be divided into four compartments, so arranged that the waste

liquid can be discharged into any one of the compartments and passed

through each of them in rotation. After passing through this tank the

overflow is to be delivered to mechanical filters, and after filtration to be

used again for manufacturing purposes in the mill.

All of the wastes from the washers, beaters and drainers are to be

discharged into a settling tank having a capacity of 400,000 gallons, or a

little less than the average day's flow from the mill. From this tank the

liquid is to be passed to filter beds of cinders or of sand and gravel

obtained at the site, the effluent to be discharged into the river. Sludge

beds are provided for receiving the sludge from this settling tank and

from the settling tank receiving the machine wastes, the dried sludge to

be removed to some convenient place of disposal.

The Board has examined the plans presented and the results of experi-

ments upon the purification of wastes from this mill, and concludes that

this plan, exclusive of the portion relating to the disposal of the boiler

wastes, is in general a satisfactory one for the purification of the wastes

from this mill. The area of cinder and sand filters proposed will, in the

opinion of the Board, be capable of treating a quantity amounting to

590,000 gallons per day,— the average quantity of wastes from the

drainers and machines for washing stock. There will, however, be con-

siderable fluctuation in the quantity of waste, and the quantity may be

much larger than the average for a period of several days. Moreover,

there will be a considerable quantity of washings from the mechanical

filters, which must be cared for on the proposed cinder and sand filters,

and, under the circumstances, the Board would recommend that the

proposed area be increased b}" at least one acre.

While the purification of the machine wastes by the use of mechanical

filters will probably be the best method of dealing with these wastes at

the present time, it is not unlikely that if the condition of the river

improves very materially above your mill it will be better to discontinue

mechanical filtration of at least a part of these wastes and divert them

instead to cinder or sand filters. This, however, is a nmtter for future

consideration, but should be kept in mind in the construction of the

works.

For the treatment of the boiler wastes, the plans submitted provide

for the construction of 12 tanks each 15 feet by 30 feet and 5 feet in

depth, designed to hold 4 feet in depth of liquid. The total evaporating

surface would be 5,400 square feet. The amount of evaporation of the

boiler waste that can be obtained in these tanks is doubtless varial)le,

but the tanks must be of sufficient capacity to evaporate the full amount

at tlie time of minimum evaporation. Tt will probalily be necessary if
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this system should be followed to increase greatly the area of the evapo-

rating tanks. If a sufficient area should be provided it is probable that

these wastes could be disposed of by this plan. Considerable odor might

be given off from these evaporating tanks, though their location is such

that the odors are unlikely to be noticeable at any dwelling house in the

neighborhood. The sludge from these tanks can probably be disposed of

in the same manner as the sludge from the proposed tanks receiving the

other wastes, but the area of the sludge bed should be much larger than

is indicated on the plan.

WlXCHESTEE.
Feb. 11, 1907.

To Messrs. Frank E. Eowe, William E. Begg-s, William D. Richards and

Others, Winchester, Mass.

Gextlemex : — The State Board of Health received from you on

Dec. 31, 1906, a petition representing that the condition of Eussel

Brook, so called, situated partly in Woburn and partly in Winchester, is

so foul as to be a menace to health at all times, especially in the summer

season, and that it is necessary that some method of purif}ing the stream

and its banks be undertaken as soon as possible to improve existing

conditions; and you request the Board to examine the brook and its sur-

roundings and advise as to the l^est method of improving it.

The attention of the Board was called to the condition of Eussel

Brook in 1904 by the board of health of Winchester, and, after an exam-

ination, the Board replied as follows :
—

The State Board of Health received from you on Sept. 14, 1904, a com-

munication requesting the Board to take some action relative to a nuisance

caused by Russel Brook in Winchester, in which you state :
—

•

We desire hereby to formally complain to the State Board of Health of the

dangerous nuisance existing in Winchester, caused by the pollution of Russel

Brook by sundry parties in Woburn allov^-ing their sewage, consisting of decom-

posing fleshings and vat refuse, the odor from -which is beyond description, to

therein drain. Complaints from people abutting on the brook have been numer-

ous and justifiable to this board, that the conditions resulting are unbearable,

and a direct menace, in the opinion of this board, to their health and that of the

entire community.

In response to your request, the Board has caused the locality to be ex-

amined by its engineer and samples of the water of the stream collected

at several points in Woburn and Winchester to be analyzed.

The results of the examinations show that the brook receives foul wastes

from the Robertson tannery on Eastern Avenue, that other pollutmg matters

are evidently discharged into it by tanneries located between Prospect Street

and John Street in Woburn, and that the stream where it enters Winchester
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was badly polluted and had a very foi;l odor at the tune this examination

was made, on September 27.

The liquid wastes from the various tanneries which now pollute the stream

can be kept out of the stream and disposed of by discharging them into the

sewers, which were designed for the removal of these wastes as well as for

the domestic sewage of this region.

In the opinion of the State Board of Health, the nuisance of which you

complain can be prevented by action of the "\Yoburn board of health under

existing laws, and the attention of that board has been called to the results

of the investigation of September 27.

A communication was also sent at that time to the board of health

of the city of Woburn. a copy of which is appended hereto.

A recent examination of Eussel Brook shows that Eobertson's tannery

is now connected with the Woburn sewers, but the tanneries along the

brook still discharge directly or indirectly considerable quantities of

waste into the stream. Although some effort has evidently been made

to prevent polluting matters from entering the stream, its bed and banks

are discolored, and there appears to be little change in the character of

the water since the time of the previous investigation.

As the source of the nuisance caused by Eussel Brook in Winchester is

outside of that town there appears to be no practicable way of preventing

the pollution of the stream under existing laws except by action of the

board of health of Woburn or by appeal to the courts.

WlXTHROP.
JtJLY 9, 1907.

To the Board of Health of the Town of Winthrop, Mr. B. H. ]\Ietcalf, Chairman.

Gentlemen : — The State Board of Health received from you on

June 3, 1907, the following communication, requesting the advice of

this Board as to the prevention of a nuisance caused by a sewer outlet

in the town of Winthrop :
—

We wish as a Board to call your attention to a condition of things in

regard to sewerag-e in a section of Wmthrop which we as a Board have tried

to change. At the southwest side of the town is a large area wliich has

been sewered by a private drain iimning on to the beach. This drain was

constructed nearly twenty years ago, before the town system was built. At

that time and for many years only three used this: since that time seven

more have been built and several more are contemplated. This territory is

so low that the town sewer any where near this point is not accessible. This

private drain has become a nuisance endangering health and should be dis-

continued.

We had the town engineer draw plans and make specifications to construct

sewer across the marsh land in rear of Washington Avenue, some 2,800 feet
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away, at a cost approximately $8,000, to a point where the inetr(ii)o'itaii

sewer was accessible. An article Avas placed in the town warrant for the

meeting to be held May 16, but it was almost unanimously voted to defer

any action in the matter until the next annual town meeting, in March, 1908.

We cannot see what further steps can be taken in this matter to abate this

nuisance, and we feel called upon to ask the interference or advice of your

honorable Board in the matter.

An examination of the locality shows that the only practicable plan

of disposing of this sewage and preventing the nuisance upon the shore

is either to pump it into the neighboring town sewer or to convey it by

gravity directly to the metropolitan sewer. The length of force main

necessary to connect with the town sewer would be only about 250 feet,

but it would be necessary to provide and maintain a pump which could

be operated by an oil engine or electric power if the latter is available,

and the yearly cost of care and maintenance would be a considerable

item. While the distance to the metropolitan sewer is as much as 2,800

feet, and the initial cost of conveying the sewage to that sewer would be

considerable, that plan is likely in the long run, in the opinion of the

Board, to be the most satisfactory and least expensive method of disposing

of the sewage from the district in question, and the Board believes it

would be the better plan for the town to adopt.

It is important, in an}^ case, that action be taken without delay to

divert the sewage from the present outlet, where it pollutes the shores

and waters of the harbor, and unless this action shall be taken before the

end of the current year, it will become the duty of the Board, under the

provisions of existing laws, to report the matter to the Legislature for

action.

Miscellaneous.

The following is the substance of the action of the Board during the

year in reply to applications for advice relative to miscellaneous

matters :
—

BURLIXGTOX (MULLER BrOTHEKS).
Nov. 7, 1907.

To Messrs. Muller Brothers, Burlington, Mass.

Gextlemex : — In response to a petition from certain residents of

Burlington and Lexington, alleging that a nuisance detrimental to the

health of the residents in the neighborhood arises from the rendering

establishment conducted by your firm, and desiring action b}^ this Board

for its abatement, the Board, after notice, gave a hearing at its office

on Sept. 5, 1907, at which both the petitioners and your firm Avere

represented, and has caused the works to be examined by its engineer.

It is evident that seriously objectionable odors from the factory are

noticeable at times in its neighborhood, and an examination shows that
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no adequate provision is made there for destroying or deodorizing the

waste steam and gases discharged from the various processes, nor even

sucli provision as is usually made for preventing the escape of objec-

tionable odors from such establishments.

The building is of wood and very diiRcult to keep clean, and the doors

and windows of the factory were open when visited, allowing odors

therefrom to escape freely into the atmosphere ; but the works are located

in a thinly settled neighliorhood, and if suitaljle provisions for ventilation

and for burning or otherwise destroying the odors from the various

processes carried on therein should be made, and the factory kept as clean

as possible, it can probably continue to be used without causing a nuisance

in the neighborhood.

The Board would recommend that the changes necessary to prevent

the escape of offensive odors from the works be made without delay,

and that pro%dsion be made for the proper ventilation of all buildings in

which processes giving rise to an objectionable odor are carried on, or in

which offensive material is stored.

The Board does not find that the method of disposing of the drainage

is objectionable at the present time.

Lyxx (George E. Marsh Company).
March 7, 1907.

To The George E. Marsh Company, Lynn, Mass.

Gentlemen : — Tn response to a petition from certain residents in the

neighborhood of your rendering works in the city of Lynn, alleging the

existence of a nuisance by reason of offensive odors therefrom, the State

Board of Health has given a public hearing, at which you were repre-

sented, and has examined the works and their surroundings.

The information collected shows that odors resulting from the

processes carried on in these works are noticeable at long distances from

the factory, and are very offensive to residents in the neighlwrhood,

especially in the summer season, and the Board notifies you that measures

must be taken promptly to prevent this nuisance.

Lynn (Illinois Leather Company).
Nov. 7, 1907.

To the Illinois Leather Company, Lynn, Mass.

Gentlemen : — In res]X)nse to a petition from numerous residents in

the neighborhood of your factory in Lynn, alleging that the escape of

noxious odors and dust therefrom is a menace to the comfort and con-

venience of the public and causes a public nuisance, the State Board of

Health, after notice, gave a public hearing at its office on Sept. 5, 1907,

at which the petitioners and your corporation were represented. The
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Board has also caused the factory and its surroundings to be examined

by its engineer and has considered the evidence and information pre-

sented.

It appears that the processes carried on in the factory are the washing,

carding and shipping of hair brought to the factory in carts from various

tanneries. The wastes from these processes are, chiefly, dust, whicli is

collected in dust chambers provided therefor from which there is a vent

discharging through the roof, and waste water, discharged from the

machines used for washing tlie hair, which contains large quantities of

lime and dirt. This waste water is pumped to settling tanks from which

the supernatant liquid is discharged into the Lynn sewers, while the

sediment is discharged upon the ground at the edge of a swamp in the

rear of the factory.

It is evident that much dust and hair escape from the factory in

various ways, especially from an open chute through which hair is con-

veyed from one building to another, from the open windows of the

factory, which are not screened, from sweepings from floors and from

the wagons in which the hair is brought, which are dumped outside the

factory. There is no doubt also that a very considerable quantity of

dust escapes from the pipe leading from the dust chambers, which dis-

charges above the roof of the factory.

In the opinion of the Board, the health and comfort of the inhabitants

of this neighborhood require that further and more thorough precautions

be taken for preventing the escape of dust and hair from this factory.

This can be done without very serious difficulty by providing for tlie

dumping of the hair brought to the factory in a shed or other structure,

properly covered and enclosed, by covering the chute leading between the

buildings so that no hair can escape therefrom, by discharging the pipe

from the dust chambers under the boiler fires or disposing of tliis dust

in some other way so that it will not escape into the atmosphere, by

screening the windows with fine screens and by providing for the proper

disposal of all sweepings.

The present method of disposing of the sludge from the settling tanks

is unsightly and objectionable, the sludge, whicli contains the sewage of

the operatives, being discharged into a swamp covered witli a dense

growth of vegetation. The Board would recommend that proper sludge

beds be constructed of gravel, coarse sand or cinders, surrounded with

embankments to keep the sludge from escaping, and that after drying

the material be removed and dumped at some suitable place, where it

should be covered with sufficient clean filling to prevent danger that lime

dust therefrom ma}^ be blown about the neighborhood.

The Board also recommends that the sewage of the operatives be

discharged through a separate pipe directly into the sewers.
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Medford (Metropolitax Park Commission).
Jan. 3, 1907.

To the Board of Metropolitan Park Commissioners.

Gentlemen : — The State Board of Health having considered the

plans presented by you for a dam in the Mystic Eiver at Cradock Bridge,

and acting under the requirements of chapter 445 of the Acts of 1904,

hereby approves of the same as being consistent with the improvement

and purification of Mystic River and Alewife Brook.

The plans presented are five in number and bear the following titles :
—

" Metropolitan Park Commission. Mystic River Reservation. Con-

tour Map of a Portion of Mystic River Basin. Lower Mystic Lake to

Cradock Bridge. Medford, Arlington & Somerville." Dated November,

1906, and signed by John R. Rablin, engineer.

" Sheet Xo. 1. Commonwealth of Massachusetts. Metropolitan Park

Commission. Mystic River Reservation. Plan showing Location of

Proposed Dam at Cradock Bridge. Medford, Mass. Scale 1 in. = 100

ft. June 22, 1906. Jolin R. Rablin, Engineer."

Sheets Nos. 2, 3 and 4. " Metropolitan Park Commission. Mystic

River Reservation. Dam at Cradock Bridge. Medford, Mass. June 22,

1906. John R. Rablin, Engineer.'"'

Somerville (Hinckley Rendering Works).

March 7, 1907.

To The HincTcley Bendering Compa^iy, Somerville, Mass.

Gentlemen :— A further examination of your works and the con-

ditions about them shows that odors are noticeable at long distances from

the factory, and are such as to be very offensive to residents in the neigh-

borhood, especially in the summer season.

The Board notifies you that measures must be taken promptly to

prevent this nuisance.

Sept. 5, 1907.

To the Consolidated Rendering Company, 40 North Market Street, Boston, Mass.

Gentlemen : — The State Board of Health has considered your

application for advice as to certain proposed improvements at the Hinck-

ley Rendering Works in Somerville, with a view to preventing the

nuisance therefrom, which are described by your engineer as follows :

—

I would recommend the construction of a water tower having an area of

200 square feet and a height of 60 feet, to be located back of the factory

over the river. Baffle-boards should be placed every 18 inches through the

entire height of the tower, these baffle-boards to be yg-inch stock laid on

edge, % of ^^ ^^^^ apart. The stock used for this purpose can be ordinary
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furring. The pumping- plant should be increased so that at least 200 gallons

per minute can be discharged in the form of spray at the top of the tower.

The bottom of the tower should rest on stone foundation, and the water should

be discharged from the tower at a point considerably below high-water level,

and, i^referably, below the low-water mark.

A 7-foot fan should be installed to collect the vapors and gases from the

various machines and discharge them into the bottom of the tower. An entire

new system of air ducts should be constructed, and the hoods over the ma-

chines should be repaired, and, in some instances, new hoods should be

built. In all cases the hoods should be extended down toward the floor far

enough to prevent the escape into the air of any of the vapors when the

windows are open and there is a draft through the room, and if necessary

doors can be provided in the sides of the hoods to give access to the ma-

chines. In addition to the hoods already in use, hoods should be provided

over all places where the tankage is exposed and it may be desirable to pro-

vide a hood over the bone dryers. In the case of the concentrated tankage

dryers, it would be well to enclose the machines in a separate room without

windows and thoroughly ventilated.

It is possible that it may be found desirable to collect certain of the worst

of the gases and discharge them beneath the boilers, biit, owing to the favora-

ble location of the factory, it seems unlikely that this will be necessary.

Probably the worst odors come from the concentrated tankage dryers, and

if necessary these can be collected by the aid of a small fan and discharged

beneath the boilers.

The basement of the building is foul smelling, chiefly because it is not

ventilated, but it is evident that this portion of the building contributes

but little to the odors produced outside, so that it does not seem necessai-y to

provide ventilation. The principal causes of the odors in the basement are

the tanks, and it would not be a veiy difficult matter to provide hoods for

these tanks if necessary. I would not advise, however, doing this, in the

beginning at least.

A 7-foot fan, making 204 revolutions per minute, would have a capacity

of 35,000 cubic feet of air per minute. Assuming that half of the capacity

of the fan is lost by friction in the air ducts, in the tower and in other ways,

such a fan should be sufficient to change all of the air in the two main

floors of the factoiy, where most of the objectionable odors are produced,

once in thirteen minutes.

The water discharged from the tower and from the suction tees which

is not discharged into the sewer should be carried into the river below low-

water level. This will prevent, in a large measure, the occun-ence of ob-

jectionable odors and unsightly appearance along the shore of the stream at

low Avater.

The Board has caused the works to be examined by its engineer and

has carefully considered the plans presented.
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Eecent visits to these works show that, while some improvement has

been made since the first complaints were received, objectionable odors

still escape from them, especially in the summer season.

Under present conditions much of the odor escapes through the win-

dows and a part of the remainder through a number of ventilators located

just above the roof. A small part of the more objectionable odors are

passed through a tower, through which a stream of water is allowed to

fall, and are discharged but slightly above the roof of the building.

The water, moreover, passed down through this tower is discharged above

low water in the river, and in this way doubtless some odor escapes.

This tower is insufficient for the purpose, and, moreover, does not

receive all of the odors from some of the places which it is designed to

serve. By collecting all of the odors in the manner now proposed, passing

them into a higher tower with its top well above the roof of the factory,

and using a much larger quantity of water with the point of discharge

below low tide in the river, it is probable that the odor escaping from

this building will be diminished. It is impossible to determine whether

enough odor would still escape to be noticeable at dwelling houses in the

neighborhood or not.

If, after the changes suggested are made, objectionable odors still

escape from the factory to such an extent as to be noticeable at dwelling

houses in the neighborhood, other arrangements Avill have to 1)e made,

and it may be necessary to pass part or all of the odors through a fire

sufficient for their destruction.

In carrying out a scheme for preventing a nuisance from this factory

much will depend upon the proper construction of the works and the care

with which they are operated.

Public Institutions.

The following is the substance of the action of the Board during the

year in reply to applications for advice under the provisions of section 4

of chapter 75 of the Revised Laws :
—

Bridgewater and Rutland (State Prison).

Dec. 5, 1907.

To the Board of Prison Commissioners, State House, Boston, Mr. Frederick

G. Pettigrove, Chairman.

G-ENTLEMEN : — The state Board of Health received from you on

Nov. 2!), 1907, a coimviunication requesting its opinion as to the expe-

diency of locating a State prison either on land belonging to the Coni-

momvealth at the State Farm in Bridgewater or on certain land belonging

to the Commonwealth in the town of Rutland, being a tract of about 1,000
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acres, taken several years ago for the purposes of an industrial camp for

prisoners ; and the Board has considered each location with a view to its

possible use for the purpose indicated.

The location of the temporary industrial camp for prisoners at Eut-

land is, as its name indicates, a temporary one, and was occupied a little

over three years ago with the intention that it was to be used for about

ten years. The location is within the watershed of the "Ware Eiver, one

of the sources of water supply designated for the future use of the metro-

politan district and the city of Worcester, and it is not desirable, in the

opinion of the Board, to locate a large public institution permanently in

that watershed.

At Bridgewater some unusual expenses would be involved in the ques-

tion of obtaining a suitable water supply as well as an efficient system of

sewage disposal, but with such expenditures these necessities can be

provided.
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Examination of Public Water Supplies.

The number of sources of public water supply in use during the year

1907 was 267. Of these, 53 were natural lakes and ponds, 68 were storage

reservoirs, 46 were streams and 100 were wells, filter galleries and other

ground waters.

The usual chemical analyses of the principal sources of supply have

been made during the year and are presented in the two following tables,

the first of which contains characteristic analyses of the surface-water

supplies and the second the averages of analyses of samples from the

ground-water supplies.

Averages of Chemical Analyses of Surface-water Sources for the Year 1907.

[Parts in 100,000.]
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Averages of Chemical Analyses of Surface-water Sources, etc.— Continued.

[Parts in 100,000.]
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Averages of Chemical Analyses of Surface-water Sources, etc.— Continued.

[Parts in 100,000.]



152 STATE BOARD OF HEALTH. [Pub. Doc.

Averages of Chemical Analyses of Surface-water Sources, etc.— Continued.

[Parts in 100,000.]



No. 34.] EXAMINATION OF WATER SUPPLIES. 153

Averages of Chemical Analyses of Surface-water Sources, etc.— Continued.

[Parts in 100,000.]
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Averages of Chemical Analyses of Surface-water Sources, etc.— Concluded.

[Parts in 100,000.]
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Averages of Chemical Analyses of Ground-water Sources, etc.— Continued.

[Parts in 100,000.]
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Averages of Chemical Analyses of Ground-water Sources, etc.— Concluded.

[Part in 100,000.1
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EXAMINATION OF EIVEES.

In the report for the year 1902, in the chapter entitled " Report upon

the Examinations of the Outlets of Sewers and the Effect of Sewage

Disposal in Massachusetts/' the results of the investigation made in

that year of the sources of pollution of streams in the State are pre-

sented in. much detail, together with the results of analyses of the waters

of these streams for a long series of years.

During the year 1907 the examinations of streams have been confined

to the more important rivers.

Chemical analyses of samples of water from the following streams

have been made at frequent intervals during the year :
—

Assabet.
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bl.ackstone river.

Blackstoxe River.

Chemical Ex.vmination of Water from Blackstoxe River. — Averages
FOR Six Months, from June to No\'ember, 1887 to 1907, inclusive.

Blackstone River, between Mill Brook Channel and the Sewage Precipitation

Works of the City of Worcester.

[Parts in 100,000.]
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blackstone river.
Chemical Examination of Water from Blackstone River, etc.—

Concluded.

Blackstone River, at XJxbridge.

[Parts in 100,000.]
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merrimack river.

Merrimack River.

Table comparing the Analyses above Lowell with those above Lawrence, 1907.

[Parte in 100,000.]
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WATER SUPPLY STATISTICS.

During the year 1907 a water supply was introduced into the town

of Chehnsford (population, 4,254).

Of the 354 cities and towns in Massachusetts, all of the 33 cities and

152 of the towns are provided with public water supplies. The following

table gives a classification by population of the cities and towns having

and not having public water supplies :
—

Population

(1905).

Under 500,

500-999,

1,000-1,499,

1,500-1,999,

2,000-2,499,

2,500-2,999,

3,000-3,499,

3,500-3,999,

Above 4,000,

Totals,

Number of
Places of Given

Population
having

Public Water
Supplies.

4

14

13

13

13

8

5

115

185

Total
Population of

Places
in Preceding
Column.

3,755

16,949

23,445

28,293

35,009

25,943

18,931

2,648,521

2,800,846

Number of
Places of Given

Population
not having

Public
Water Supplies.

169

Total
Population of

Places
in Preceding
Column.

12,513

36,782

44,943

38,534

32,174

5,517

6,441

11,394

14,537

202,834

All of the towns except Blackstone having a population in excess of

5,000 are supplied with water, and there are only 8 towns ia the State

having a population in excess of 3,000 which are not provided with

public water supplies. These towns are as follows :
—

Blackstone,

Tewksbui-y,

Barnstable,

Dudley, .

Population in

1905.

5,786

4,415

4,336

3,818

Dartmouth,

Templeton,

Pepperell,

Sutton, .

Population in

1905.

3,793

3,783

3,268

3,173
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At the present time the water works are owned either by the municipal-

ity or by a fire or water supply district in all of the cities and 106 of the

towns, while in 46 towns the works are owned by private companies.

The following table gives a classification by population of the cities and

towns which own their water works and those which are supplied with

water by private companies :
—

Population

(1905).

Under 1,000,

1,000-1,999,

2,000-2,999,

3,000-3,999,

4,000-4,999,

5,000-5,999,

6,000-6,999,

7,000-7,999,

Above 8,000,

Totals,

Number of

Places of Given
Population

owning Water
Works.

139

Total
Population of

Places
in Preceding

Column.

1,886

28,310

31,614

20,559

57,088

60,243

77,889

50,508

2,297,476

2,625,573

Number of

Places of Given
Population sup-
plied with Water

by Private
Companies.

Total
Population of

Places
in Preceding

Column.

1,869

12,084

31,688

24,315

22,410

15,609

6,754

22,929

37,615

175,273

From the totals given in the above tables it will be seen that the popula-

tion of those towns supplied with water by private companies is only 6.2

per cent, of the total population in all of the cities and towns supplied

with water, and that there are now only 3 towns having a population

above 8,000 which are supplied by private companies. These are Hyde
Park,^ Milford and Southbridge.

Records of the consumption of water are kept in nearly all of the cities

and towns where water is pumped, and in several cities and to^vns Yenturi

meters are used to measure the quantity supplied. A summary of these

statistics for the year 1907 is given in the following table. The estimated

population given in the table is obtained by adding two-fifths of the

increase in population from 1900 to 1905 to the population as determined

by the census in the latter year. The daily consumption of water per

inhabitant has been obtained by dividing the average daily consumption

by the estimated population. The quantity obtained in this manner

varies somewhat from the actual consumption per person using the water,

as, in many cities and towns, there is a considerable number of people

who do not use the public water supply, while in some of the towns used

1 The town of Hyde Park voted early in January, 1906, to take tbe works of the Hyde Park
Water Company.
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as summer resorts the population using the water during the summer
months is much greater than the population shown by the census. With
a few exceptions, however, the error is not large.

Statistics relating to the Consumption of Water in Various Cities and Towns.

City or Town.
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Statistics relating to the Consumption of Water in Various Cities and Towns—
Concluded.

City ob Town.
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The following table gives the normal rainfall in the State for each

month, as deduced from observations at various places for a long period

of years, together with the average rainfall at those places for each

month during 1907 and the departure from the normal :
—

Month.
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The following table gives the rainfall upon the Sudbury Eiver water-

shed and the total yield of the watershed expressed in inches in depth

(inches of rainfall collected) for each year of the past thirty-three years

from 1875 to 1907, inclusive, together with the average for that

period :
—
Rainfall received and collected on the Sudbury River Watershed.
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Rainfall received and collected, etc.— Continued.
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Rainfall received and collected, etc.— Continued.
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Rainfall received and collected, etc.— Continued.
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Rainfall received and collected, etc.— Continued.
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Rainfall received and collected, etc.— Continued.
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Yield of the Sudbury River Watershed in Gallons per Day per Square Mile.^

Month.
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Yield of the Sudbury River Watershed in Gallons per Day per Square Mile—
Continued.

Month.



178 STATE BOARD OF HEALTH. [Pub. Doc.

Yield of the Sudbury River Watershed in Gallons per Day per Square Mile

Concluded.
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(inches of rainfall collected, for each of the eleven years from 1897 to

1907, inclusive, together with the average for that period :
—

Rainfall received and collected on the Nashua River Watershed.
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Rainfall received and collected, etc.— Continued.
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The following table gives the records of the yield of this watershed

for each year of the past eleven years, the flow being expressed in gallons

per day per square mile of watershed :
—

Yield of the Nashua River Watershed
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Sudbury, Nashua and Merrimack Rivers.

The following table shows the weekly fluctuation during 1907 in the

flow of three streams which were carefully measured, namely, the Sud-

bury Eiver at Framingham, the south branch of the Xashua Eiver above

Cilnton, and the Merrimack Eiver at Lowell. The flow of these streams,

particularly that of the Sudbury and of the south branch of the Xashua,

serves to indicate the flow of other streams in eastern Massachusetts.

The flow of the Merrimack Eiver is afiected to some extent by the diver-

sion of water from two of its tributaries for the water supply of the

metropolitan district. The quantity diverted in 1907 amounted to about

196 cubic feet per second, which would reduce the figures given for

the flow per square mile of watershed about 0.042 of a cubic foot per

second. The watershed of the Sudbury Eiver is 75.2 square miles, of

the Kashua 119 square miles and of the Merrimack 4,664 square miles.

Week exdisg

SCSDAY.



EXPERIMENTS
UPON THE

Purification of Sewage and Water

LAWEEISrCE EXPERIMEIifT STATIOE",

During the Year 1907.

[183]





Experiments upon the Purification of Sewage and
Water at the Lawrence Experiment Station/

By H. W. Clark, Chemist of the Board.

Tlie following report summarizes the results of the studies upon the

purification of sewage and water during the year ended Nov. 30, 1907.

The sand filters, first put into operation twenty years ago, were operated

during the last six months of 1907 with sewage of about the same

strength as that applied to them during their first year of operation, in

order to compare as fairly as possible the results given by them when
new and after many years of service. Studies of contact filters were

continued, and also studies of sprinkling filters of different depths, to

show clearly the relative purification that can be obtained by the opera-

tion of such filters when sewage of the character of that at Lawrence is

applied to them. Sprinkling filters have been operated at the station for

the past nine years, and filters similar to the modern sprinkling filter

were operated there fifteen years ago. Certain of the sprinkling filters

have been in operation for eight years, the results obtained, of course,

becoming more valuable the longer the period of service of the filter, as

these results covering a considerable period give data in regard to con-

tinued efficiency, degree of clogging with period of service, etc. Data

are given showing the per cent, of the applied matter stored in these

filters. Much work was done during the year in studying methods of

distributing sewage upon sprinkling filters, and the results of this study

are summarized. Eesults are also given showing the degree of purification

accomplished by the refiltration of trickling filter effluents and the rates

that can be maintained both by means of intermittent sand and mechan-

ical filters. Studies in regard to the purification of mill wastes were con-

tinued, and methods of analysis and for the determination of the keep-

ing quality or stability of the effluents of coarse filters operated at high

rates were investigated.

In water filtration special attention was paid to the operation of various

combinations of filters for the purpose of studying double filtration, to

the filtration of water of varying degrees of pollution and to the use of

coagulants in the filtration of polluted water. In studying double filtra-

1 The work has been carried on under the general supervision of Hiram F.Mills, A.M., C.E.,
member of the State Board of Health, with the writer in direct charge. Mr. Stephen DeM. Gage
and Mr. George O. Adams, the principal as.sistants of the writer at the station, ha%-e aided in the
preparation of this report. A full account of the work done at the Lawrence Experiment Station
for the years 18S8 and 18S9 is contained in a special report of the State Board of Health upon the
purification of sewage and water (1S90). A similar account of the years 1890 and 1891 is contained
in the twenty-third annual report of the Board for 1891. Since 1891 the results have been published
yearly in the annual reports.
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tion some of the filters were operated at very high rates, one primary

filter, for instance, at a rate of 100,000,000 gallons per acre daily. In-

vestigations were made of the relative economy of removing surface clog-

ging by scraping the filter surface or by washing the sand in place. The
work of the Lawrence city filter which purifies the drinking water supply

of the city of Lawrence was carefully followed during the year, and after

November 5, the work of the filter constructed by the city during 1906-07

and put into operation on that date. Much work was also done in regard

to the rate of flow through filters when new and after a period of service

;

but as these studies are being continued, they are not summarized in this

report.

Analysis of Sewage.

The sewage used at the station is pumped through a 2y2-inch pipe

about 4,400 feet long. The following tables present the results of the

usual analyses of the various representative samples of sewage collected

during the year. " Lawrence Street sewage " is the average of samples

collected weekly from the sewer from which the sewage is pumped;
" regular sewage " is the average of samples collected at the experi-

ment station on at least four days of each week ;
" settled sewage " is

the supernatant sewage after the sedimentation of regular sewage in large

tanks placed above the filter house, and is applied to certain of the filters,

as will be noted later ;
" sewage applied to Filters ISTos. 1, 6 and 9A " is

the average of samples collected from all sewage applied to these filters.

The other tables of sewage analyses represent the sewage applied to the

filters mentioned in the tables.

Lawrence Street Sewage.

[Parts per 100,000.]
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Regular Sewage.

[Parts per 100,000.]
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Solids in Regular Sewage.

[Parts per 100,000.]
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Sewage Entering and Effluents of Septic Tanks.

Sewage applied to Septic Tank A.

[Parts per 100,000.]
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Studies of Means of distributing Sewage upon Trickling Filters.

During 1907 the tests of means of distributing sewage upon trickling

filters, begun in 1906, were continued and many valuable data were

obtained. The study so far has been an attempt to determine how to

accomplish the most perfect distribution of sewage upon the surface of a

sprinkling filter, and, while the experiments are by no means complete,

a summary of the more important facts which were learned are here

given.

The apparatus for making the tests has been moved into the station,

where the investigation could proceed without interruptions on account

of inclement weather, and it has been modified slightly. The principal

modification is that the supply tank has been fixed at an elevation, and

the variations in head are obtained by raising and lowering the platform

upon which the collecting bottles and tunnels stand. This arrangement

has enabled us to use permanent pipes of good size to connect the supply

tank with the sprinklers, thus practically eliminating the effect of friction

in the pipes upon the discharge.

The investigation has involved many hundred tests or runs of the

testing apparatus, and consumed a considerable proportion of the time

of two men during the summer of 1007. Considering each modification

of the sprinkler proper as a different sprinkler, fifty-two different

sprinklers have been tested, of which eight have been of the imderfed, or

nozzle, type, and forty-four have been of the overfed, or dash plate, type.

With the underfed nozzles, tests were made at all working heads

between 2 feet and 8 feet under both constant and variable head, with

the sprinklers placed both upon the surface and 1 foot above the surface

;

and with two of these nozzles the effect of varying the head through

2, 3 and 4 feet, respectively, and of placing the sprinkler at different

elevations above the surface was studied. With the dash plate or over-

fed sprinklers the tests were all made under the same conditions,

with the sprinklers placed 1 foot above the surface .and an acting head

of 5 feet. With this type the tests were confined to studies of

the effect of using different-sized plates, of plates with rims turned

up at different angles or with rims of different widths, and to the effect

of different velocities of discharge obtained with orifices of different

diameter. Three different types of dash plate were tested, two with an

outer rim turned up at different angles, and one without any outer rim.

With two types, plates varying in diameter from 2 inches to 6 inches

were tested, and with another type plates with rims varying from 0.13

inch to 1 inch wide.

In combination with these plates five different discharging nozzles,
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with orifices varying in diameter from 0.25 to 0.75 inch, were tested.

As the imderl^-ing principles of both underfed and overfed distribution

by means of nozzles and deflectors are the same, tlie results obtained with

either type are equally applicable to the other, and it has not been

deemed necessary to duplicate all of the conditions of head under which

the underfed sprinklers were tested in studying the dash plate sprinklers.

In addition to these tests of the distribution upon the surface of filters,

studies are in progress upon the effect of different depths and sizes of

filtering materials in equalizing any considerable inequalities in distribu-

tion upon the surface of the filter.

AVith trickling filters the efficiency depends largely upon the application

of the sewage uniformly over the whole surface, and the failure of other-

wise well-designed filters of this type to produce an effluent of good qual-

ity may often be attributed to improper distribution. In England, where

their development has been rapid, this principle is well recognized, and

the problem has been studied at a large number of places, with the resiilt

that many types of sewage distributors have been devised. In most of

these the sewage is distributed by a pipe or trough which travels over the

surface of the filter, some types of distributors being moved by the head

of the sewage, while others are driven by power. In still other types,

distribution is accomplished by shallow troughs covering the whole sur-

face of the filter, the sewage flowing either over the edge of the troughs

or through perforations in the sides or bottom. By far the simplest, and

for many reasons the most rational^, system of distribution is by means

of nozzles or spraying plates attached to fixed carriers; and systems of

this kind have been installed at Salford and Birmingham, after com-

parative studies of a large number of different types. The nozzle systems

are the logical outgrowth of the perforated pipes and jets used on a

number of the earlier sprinkling filters ; that is, the introduction of some

form of a diffuser to break up the jets and spread the spray over a larger

area. In this country the question of distribution upon sprinkling

filters has been studied at Lawrence, Mass., Columbus, 0., and else-

where, but many of the fundamental data obtained in these tests have

not as yet been published. At the Lawrence Experiment Station per-

forated pans with automatic tipping basins have been employed upon
small experimental filters for more than ten years, and, when kept clean,

have provided a satisfactory distribution. During two months in 1899

sewage was applied to a large experimental trickling filter at Andover

through a grid or perforated pipes, from which numerous small jets shot

up into the air and were more or less completely distributed by wind
action. A number of measurements of flow and of the catch upon dif-

ferent portions of the surface of this filter were made, and a few attempts
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were made to improve the distribution by fastening strips of metal above

the orifices to deflect and difl:use the flow. During five months of 1900

the distribution upon this filter was by means of perforated pipes elevated

above the surface, with the orifices pointing downward, beneath each

orifice being placed a flat piece of slate to spread the flow. This was prob-

ably the first application of the overhead carrier system combined with

dash plates to distribute the flow upon sprinkling filters in this country,

although this principle had been applied to experimental sand filters

operated with both sewage and water almost from the beginning of the

experiments at Lawrence.

A modification of this principle, in which the sewage is conveyed in

elevated open troughs and discharges through orifices in the bottom,

failing by gravity upon dash plates suspended at some distance below,

instead of being conveyed in pipes and discharged through orifices under

pressure upon dash plates, has been tried elsewhere and is said to have

worked satisfactorily. From 1903 to 1906 the sewage was applied to the

experimental filter at Andover hy means of an automatic tipping basin

which intermittently flushed one side of the bed and then the other, the

distribution of sewage being assisted by sloping the surface away from the

tipping basin. In June, 1906, the present method of distribution by

means of an automatic flush tank connecting by overhead pipes with noz-

zles and dash plates was installed, this being described on page 244 of the

report for 1906. The evolution from jets impinging upon pieces of slate

used in 1900 to the system of nozzles and dash plates or to the elevated

open troughs with orifices in the bottom and dash plates, was of course

natural and inevitable.

A number of factors enter into a comparison of the efficiency of

different sewage sprinklers. It is important that the rate of discharge

and the size of the area wet be known, since upon these factors must be

based the location of the sprinklers upon the filtration area, and the

design of the carrier system to supply sewage to the sprinklers. Upon the

uniformity with which the sewage is distributed over the surface and

upon the rate at which it is applied depends in part the purification

effected: while economy and ease of maintenance require that the

construction of the sprinkler be such that it shall not be easily clogged,

and may be readily cleaned in case clogging occurs. All of these factors

must be considered in the selection of a type of sprinkler for any large

area of trickling filters. In comparing the uniformity of distribution

a number of methods may be used. In the report of the preliminary

tests made in 1906, the per cent, of surface overdosed and of sewage ap-

plied was made the basis of comparison. This method does not show

directly the size of the area wet, the mean rate at which the sewage is
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applied, nor the rate at which the sewage is applied to the overdosed area.

A similar means of comparison is the coefficient of distribution devised by

Phelps, in which an arbitrary factor, obtained by dividing the difference

between the total discharge and the excess discharge upon the overdosed

area by the total discharge, is used. This is merely another way of ex-

pressing the results shown by the percentages of overdosed area and of the

sewage applied, from which the coefficient can be computed if desired. A
direct ratio between the per cent, of overdosed area and the per cent, of

sewage applied would be fully as useful as a means of comparing different

sprinklers, besides being more easily understood. Another, and from

many view points a more desirable, means of comparison, is by means

of the relation between the mean rate of discharge upon the whole

area and the rate upon the area receiving the greatest discharge. This

method does not show the size of the area covered by the sprinkler, but

includes directly or indirectly all of the other important factors, and

enables us to form some idea as to the effect of the means of distribution

upon the purification accomplished by the filter, which is, of course, the

basis of the whole problem. In the following summary, all of these

means of comparison are used as the circumstances seem to warrant.

Tests of Underfed SprinMers.

The Columbus sprinkler consists of a brass nozzle with an orifice 0.56

inch in diameter, rounded on the lower side. Supported above this

orifice by two thin arms is an inverted cone, the axis of the cone and the

axis of the orifice being in the same plane. In the original design the

angle of this cone was 90°, but for the purpose of experiment two other

cones with angles of 102° and 120°, respectively, have been tried at Law-

rence. The distance between the point of the cone and the orifice in the

original design was V2 inch, and tests have also been made with the point

of the cone lowered to the place of the orifice. The effect of the support-

ing arms was to deflect the spray out of its proper course, resulting

in an unequal discharge upon different radii, the greater portion of the

sewage which should fall upon the radii in the plane of the supports

falling upon radii at an angle of about 30° with this plane.

As this study has been mainly one of principles, all results have been

computed from the discharge upon the radii at right angles to the

deflecting arms, where no interference has been caused by them. The
actual distribution by this sprinkler is somewhat less uniform than the

figures stated, for this reason.

Under the constant head the Columbus sprinkler with the 90° cone

covered circles varying from 4 feet in diameter with 2 feet head to 17

feet in diameter with 8 feet head, with a discharge of from 5.25 to 13.05
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gallons per minute, respectively. As the area wet by any nozzle increases

much faster with the increase in head than does the discharge, the result

is that the mean rate on the area wet decreases as the liead increases,

this rate being 27.16 million gallons per acre daily for 2 feet head, and
3.77 million gallons per acre daily for 8 feet head. The most uniform
distribution was accomplished by this nozzle with the head of 7 feet

when 82 per cent, of the sewage was a]jplied to 43 per cent, of the total

surface wet, the area covered being 14 feet in diameter, the mean rate

being 4.98 million gallons per acre daily and the rate on the ring

receiving the maximum overdose being 14.50 million gallons per acre

daily, the coefficient of distribution being 61. Under variable head the

most uniform distribution occurred with the nozzle 1 foot above the

surface, a working distance of 8 feet, and variation in head of 2 feet.

Under these conditions an area of 13 feet in diameter was wet, in which
71 per cent, of the sewage was applied to 38 per cent, of the surface, the

distribution coefficient being 67.

Under constant head the Columbus nozzle with the 102° cone covered

circles varying in diameter from 5 feet under 2 feet head to 18 feet

under 8 feet head, the rate on the wet area being 19.70 million gallons

per acre daily under the former head and 2.64 million gallons per acre

daily under the higher head, and the discharge 5.97 and 11.90 gallons per

minute, respectively. The most uniform distribution was accomplished

by this nozzle under a head of 7 feet with the nozzle on the surface when
80 per cent, of the sewage was applied to 42 per cent, of the area wet,

the area wet being 15 feet in diameter, the mean rate being 4.40 million

gallons per acre daily and the rate on the ring receiving the maximum
overdose being 10.70 million gallons per acre daily, the coefficient of

distribution being 62. Under variable head the most uniform distribution

occurred with the nozzle on the surface, a working distance of 8 feet and

a variation in head of 3 feet. Under these conditions an area 15 feet in

diameter was wet, in which 77 per cent, of the sewage was applied to 42

per cent, of the surface, the distribution coefficient being 65.

Under constant head the Columbus nozzle with the 120° cone covered

circles varying in diameter from 5 feet under 2 feet head to 18 feet

under 8 feet head, the rate on the wet area being 23.10 million gallons

per acre daily under the former head and 3.50 million gallons per acre

daily under the higher head, and the discharge 6.93 and 13.70 gallons

per minute, respectively. The most uniform distribution was accom-

plished by this nozzle under a head of 7 feet with the nozzle 1 foot above

the surface when 77 per cent, of the sewage was applied to 40 per cent,

of the area wet, the area wet being 17 feet in diameter, the mean rate

being 3.70 million gallons per acre daily and the rate on the- ring receiv-
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ing the niaximiini overdose being 9.50 million gallons per acre daily, the

coefficient of distribution being 63. Under variable head the most uni-

form distribution occurred with the nozzle on the surface, a working

distance of 8 feet and a variation in head of 3 feet. Under these con-

ditions an area of 15 feet in diameter was wet, in which 77 per cent,

of the sewage was applied to 42 per cent, of the surface, the distribution

coefficient being 65.

With the Columbus nozzle tests were made with the point of the cone

% inch above the orifice, the designed position, and with the point of

the cone lowered to the plane of the orifice, the distance between the

plane of the orifice and the point of the cone being called the impact

distance. With all three cones the rate of discharge was reduced by

bringing the cone closer to the orifice, the effect being to reduce slightly

the diameter of the area wet, but as the spray was more broken up

the distribution was made more uniform. The rate on the ring receiv-

ing the largest overdose with the 90° cone was only about three times

the mean rate on the entire area wet when the point of the cone was at

the plane of the orifice, but was about five times the mean rate when the

point of the cone was % inch above it. With the 102° and 120° cones

the rate on the ring receiving the largest overdose was only about twice

the mean rate on the whole area when the point of the cone was lowered

to the plane of the orifice ; but when raised to its original position the rate

on the ring receiving the maximum overdose was about five times the mean
rate with the 102° cone and over three times the mean rate with the 120"^

cone.

The Birmingham sprinkler is similar in principle to the Columbus,

differing in the fact that the cone is supported by a rod running through

the orifice to a permanent fastening inside the nozzle, the water flowing

up around this rod in the form of a hollow cylinder. The total diameter

of the orifice is 0.38 inch, the diameter of the central rod is 0.13 inch,

the angle of the cone is al^out 150° and the distance at which it is placed

above the orifice is about 0.13 inch. With this nozzle the efficiency was

somewhat greater than in the case of the Columbus nozzles, this being

due in part to the somewhat smaller orifice of discharge and in part to

the bringing of the deflecting cone nearer to the discharging orifice.

With ports of such small size, however, it is evident that much trouble

would be experienced with clogging, unless operated with a sewage

entirely free from suspended matter.

Under constant head the Birmingham sprinkler covered circles vary-

ing in diameter from 7 feet under 2 feet head to 15 feet under 8 feet

head, the discharge being 2.13 and 3.91 gallons per minute respectively,

the rate on the wet area being 3.61 million gallons per acre daily under
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the lower head and 1.45 million gallons per acre daily under the higher

head. The most uniform distribution was accomplished by this nozzle

under a head of 5 feet with the nozzle on the surface when 44 per cent,

of the sewage was applied to 27 per cent, of the area wet, this area being

13 feet in diameter, the mean rate being 2.35 million gallons per acre

daily and the rate on the ring receiving the maximum overdose being

4.6 million gallons per acre daily, the coefficient of distribution being 83.

Under variable head this nozzle was tested only with a variation in head

of 4 feet, the most uniform distribution being obtained with the nozzle

1 foot above the surface, and a working distance of 7 feet. Under these

conditions an area 13 feet in diameter was wet, in which 77 per cent, of

the sewage was applied to 43 per cent, of the surface, the distribution

coefficient being 66.

The principle upon which the Salford old-style sprinkler is based is

entirely different from that of the Columbus and Birmingham types, the

production of a spray depending upon the interference of two converging

streams of water. The nozzle is an inverted hollow brass cone, with two

orifices in the sides, each 0.25 inch in diameter, placed at an angle, from

which the two streams meet just above the cup and unite to form a fan-

shaped spray. The discharge upon different radii by this sprinkler is

not the same, the area wet being shaped somewhat like a figure 8, with

the greatest amount of sewage falling upon the centers of lobes. Owing

to the small size of the orifices and the fact that they are placed at an

angle, it is probable that in practice trouble would be experienced with

clogging. For the purpose of comparison with other nozzles the area

wet by this nozzle has been considered as an ellipse and the rings have

been figured as elliptical rings. This method of computation was adopted

as fairer than one based on circular rings, and as one by which proper

allowance might be made for the spacing of the nozzles on large

areas.

Under constant head the Salford old-style sprinkler covered elliptical

areas varying in size from 4 by 2 feet under 2 feet head to 17 by 7 feet

under 8 feet head, the rate on the wet area being 27.30 million gallons

per acre daily under the lower head and 3.60 million gallons per acre

daily under the higher bead, and the discharge 2.64 and 5.13 gallons

per minute, respectively. The most uniform distribution was obtained

under a head of 7 feet with the nozzle 1 foot above the surface when 75

per cent, of the sewage was applied to 46 per cent, of the area wet, the

dimensions of the area wet being 15 by 7 feet, the mean rate being 5.2

million gallons per acre daily and the rate on the ring receiving the

maximum overdose being 14.6 million gallons per acre daily, the

coefficient of distribution being 71. Under variable head the sprinkler

was tested onlv with a variation in head of 4 feet, and the distribution
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was much less uniform than under constant head, the effect of varying

the head being to concentrate a considerable proportion of the sewage

upon a small area near the nozzle. Under these conditions the most

uniform distribution occurred with the nozzle on the surface and a work-

ing distance of 8 feet, the dimensions of the area wet being 15 by 6 feet

within which 68 per cent, of the sewage was applied to 24 per cent, of

the surface, the coefficient of distribution being 56.

The Salford new-style sprinkler is constructed upon still another

principle, the production of the spray depending upon the whirling

motion imparted to the column of sewage within the nozzle before being

discharged from the orifice. The nozzle consists of a hollow brass cone

with an orifice at the top 0.38 inch in diameter, with rounded outer

rim. Screwed into the bottom of this hollow cone is a flat disk of

brass with a solid cone in the center, the plate being pierced by

six orifices, each 0.16 inch in diameter, spaced at regular intervals

aroimd the base of the cone. The axes of these orifices are inclined at an

angle of about 30° with the major axis of the cone, with the result that

a whirling motion is produced within the chamber between the inner

and outer cones, and the stream of sewage is broken up by centrifugal

force upon leaving the orifice in the outer cone. This nozzle is cleaned

with difficulty when it becomes clogged, as must frequently occur in

practice, owing to the small size of the ports and the devious course

which the sewage has to traverse. The areas covered by this sprinkler

have been much smaller than those covered by either the Columbus or

Birmingham types, owing to the considerable loss of head within the

nozzle, but the distribution upon them has been very uniform.

Under constant head the Salford new-style sprinkler covered circles vary-

ing in diameter from 4 feet under 2 feet head to 14 feet under 8 feet

head, the rate on the wet area being 6.6 million gallons per acre daily

under the former head and 1.4 million gallons per acre daily under the

latter head, and the discharge 1.25 and 3.30 gallons per minute, respec-

tively. The most uniform distribution was obtained with this nozzle

under a head of 5 feet with the nozzle on the surface when 76 per cent,

of the sewage was applied to 51 per cent, of the area wet, the area wet

being 9 feet in diameter, the mean rate being 2.6 million gallons per

acre daily, the rate on the ring receiving the maximum overdose being

4.3 million gallons per acre daily, and the coefficient of distribution being

75. Under variable head the sprinkler was tested with a variation in

head of 4 feet only, the most uniform distribution being obtained vdth

the nozzle on the surface, and a working distance of 7 feet. Under these

conditions an area 11 feet in diameter was wet, in which 75 per cent, of

the sewage was applied to 41 per cent, of the surface, the distribution

coefficient being 68.
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Studies with Dash Plates.

In this type of sprinkler the sewage was conveyed overhead to a brass

nozzle 3 inches long, of uniform bore, through which it discharged down-

ward upon a dash plate placed immediately below, the dash plate being

supported npon a separate standard independent of the discharging ori-

fice. All of the plates have been tested imder a uniform working dis-

tance of 6 feet with a head of 5 feet, the plate being placed 1 foot above

the surface and 1 inch below the orifice. This part of the investigations

has been confined to studies of the effect of using plates of various sizes,

of using plates with deflecting rims turned up at different angles, of

having the deflecting rims of different widths, and to the variations

produced by the use of oriflces of different diameters and different rates-

of discharge.

The Type A dash plate is a flat plate with a rim about 0.25 inch wide,

turned up at an angle of 20°. Five of these plates have been used, vary-

ing in diameter from 2 inches to 6 inches, each of which was tested under

5 feet constant head and under a variation in head of 4 feet with five

different nozzles, having orifices ranging from 0.25 inch in diameter to

0.75 inch in diameter. The plate 2 inches in diameter gave a more sat-

isfactory distribution than did any of the larger, although even

with this the distribution was less uniform than was the case with

some of the underfed sprinklers. The effect of increasing the diameter

of the plate has been to retard the flow, so that a smaller area has been

wet; in fact, with the larger plates the friction was so great that when

using the smallest orifice the area wet was only about 2 feet in diameter.

With the 2-inch plate and an orifice 0.25 inch in diameter an area 9

feet in diameter was wet, the rate of discharge being 2.4 million gallons

per minute, corresponding to a mean rate of 2.5 million gallons per acre

daily upon the wet area. In this test the maximum rate upon the over-

dosed area was 5.8 million gallons per acre daily, and 78 per cent, of the

sewage was applied to 41 per cent, of the surface, the coefficient of dis-

tribution being 63. This was the best result obtained in any of the tests

with this t^-pe of plate. An interesting fact noted in these tests was that

imder constant head tlie diameter of the area wet was less in every case

when an orifice 0.75 inch in diameter was used than with one 0.63

inch in diameter, notwithstanding the fact that the rate of discharge

was proportionately greater with the larger orifice. Under variable

head the distribution by this type of plate was much more uniform

with large than with the smaller orifices. The best results under variable

head were obtained with a 2-inch plate and an orifice of 0.63 inch in
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diameter. Under these conditions an area 12 feet in diameter was wet,

81 per cent, of the sewage was applied to 44 per cent, of the surface, and

the distribution coeflBcient was 63.

The Type B dash plate is a perfectly flat circular plate, and has been

tested under the same conditions as those described under Type A.

Under these conditions five plates, varying in diameter from 2 inches to

6 inches, have been each tested with three nozzles, having orifices of 0.25,

0.50 and 0.75 inch, respectively. The results obtained in these tests have

been similar to those obtained with the Type A plate, the principal dif-

ference being in the somewhat smaller areas covered. With the larger

plates the diameter of the wet area has been less than with the smaller,

these areas ranging from 6 to 10 feet with the 2-inch plate when com-

bined with different nozzles. Under constant head the Tiniformity of

distribution was greater with the smaller orifices, although this did not

hold true when the sprinklers were operated under variable head. The

best result under constant head was obtained with a 4-inch plate and

0.25-inch orifice when a distribution coefficient of 57 was obtained, the

area covered, 4 feet in diameter, being so small, however, that the sprink-

ler could have no practical value. Under variable head the highest co-

eflBcient obtained was also 57, but in this case the area covered by the

sprinkler was 8 feet in diameter, upon which 76 per cent, of the sewage

was applied to 33 per cent, of the surface.

The Type C dash plate is a fiat plate 2 inches in diameter, with an

outer rim turned up at an angle of 45°. With this type of plate the

studies were confined to an investigation of the effect of varying the

width of the upturned rim, and four different plates, having rims 0.13,

0.25, 0.50 and 1 inch wide, respectively, were tested with a single orifice

0.50 inch in diameter, under the conditions previously described under

Types A and B. Under constant head the areas wet were slightly less

with the larger plates than with the smaller, the distribution being some-

what more uniform with the smallest and the largest plate than with the

other two. The best result under constant head was obtained with the

plate having a rim only 0.13 inch wide, an area 13 feet in diameter

being covered, upon 27 per cent, of which area 70 per cent, of the sewage

was applied. The rate on the wet area in this test was 4.9 million gal-

lons per acre, the maximum rate on the overdosed area being 16.2 million

gallons per acre daily and the coeflBcient of distribution being 57. The

results obtained under variable head with the three plates having the

wide rims were practically identical, the distribution coeflficients being

51, 49 and 51, respectively, the results obtained with the plate having

the narrowest rim being somewhat better than with the other plates.
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With this plate an area 11 feet in diameter was wet, 83 per cent., of the

sewage being concentrated upon 40 per cent, of the surface, with a dis-

tribution coefficient of 57.

In the foregoing the results of varying a number of conditions upon the

work of individual sprinklers have been stated. The following account

is of the relative behavior of these sprinklers when tested imder

"uniform conditions. As the dash plate types were tested only under a

5-foot head with the sprinkler 1 foot above the surface, these are the

conditions under which comparisons must be made; and, as the Type C
plate was only 2 inches in diameter and was tested only with an orifice

0.50 inch in diameter, this imposes the conditions under which the Type

A and Type B plates must be included. ^ATien operated with constant

bead imder these conditions the Birmingham and Salford new-style

sprinklers were most effective, having coefficients of distribution of 71

each; and, since the Birmingham sprinkler covered an area 15 feet in

diameter and the Salford sprinkler covered an area only 11 feet in

diameter, the former type may be said to be better than the latter. It

would be practicable to operate either of these two sprinklers continu-

ously under these conditions, since their mean rates were only about 1.7

million gallons per acre daily, and the maximum rates on the overdosed

areas were only about twice that amount. The Type A dash plate sprink-

ler was next in order of efficiency, with a coefficient of 56, with the

Columbus 90° cone, the Columbus 120° cone, the Type C dash plate and

the Columbus 102° cone following in the order named, with coeffi-

cients of 52, 50, 50 and 48, respectively, and areas wet between 13 and

15 feet in diameter. The Type B dash plate was the least efficient of the

ring sprinklers, having a covering power of only 10 feet and a coefficient

of 45. The Salford old-style sprinkler must be classed below any of the

others, because, while it had a coefficient of distribution of 51, the area

covered by it was much less than by any of the other sprinklers. With

a variation in head of 4 feet, the difference in the efficiency of the differ-

ent ring sprinklers was much less than when tested imder constant head.

The most efficient was the Birmingham nozzle, with a coefficient of 63

and a covering power of 12 feet. Taking both covering power and uni-

formity of distribution into account, the other ring sprinklers would rank

in the following order: Type A dash plate; Columbus 120° cone;

Columbus 102° cone; Type C dash plate; Salford new-style; Columbus
90° cone; Type B dash plate; with coefficients varying between 59 and

49, and covering powers between 12 feet and 8 feet. The Salford old-

style sprinkler had a coefficient of only 34 under variable head, falling

far below the ring sprinkler in point of efficiency and covering power.

The results of the tests of these sprinklers under the conditions named,

with both constant and variable head, are shown in the following table :
—
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Table showing Relative Efficiency of Different Sprinklers lohen operated with

Sprinkler Set 1 Foot above Surface and 6 feet Working Distance.

Five Feet Constant Head.
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does not effect any equalization of the discharge upon its surface ; in fact,

the reverse appears to be true at times, as in the case when a considerable

volume of sewage falls upon a narrow ring, and the volumes falling upon

the adjacent rings are relatively small, in which case the volume passing

the ring of maximum discharge is greater than it was at the surface,

and the volimies passing the adjacent rings are proportionately less. This

effect is probably caused by the formation of channels through the ma-
terial through Avhich the larger volumes pass rapidly, and by the tend-

ency of the sewage in the less wet areas to take the course of least resist-

ance and flow toward these waterways. This effect is especially marked

in measurements made within a short time after the sewage is applied to

the surface, and has been observed in smaller degree when the filtering

material has been allowed to drain completely.

Conclusions.

From the results obtained in the few percolation tests made, it must

be concluded that it cannot be expected that the material in the filters

will perform the work of distribution which rightly should be accom-

plished by the sprinklers, and that attention must be devoted to improving

their construction if a more uniform distribution is to be obtained.

Experience with experimental trickling filters has shown that good

purification may be obtained when they are operated at certain

rates, but that when operated at excessively high rates the results are

extremely poor. From the experiments "with the sprinklers it is seen

that, while- the mean rate upon the area wet may be kept down to the

point where good purification is assured, small portions of this area are

receiving the bulk of the sewage at rates many times greater than

practical, while the larger portion of the filter is being operated at a very

low rate. The result is that a considerable proportion of the sewage may
pass through the filter practically imchanged and a small portion be

highly purified; in other words, the effluent from the filter may be a

mixture of highly purified effluent and of practically unpurified sewage,

rather than a uniformly purified effluent.

The sprinkler tests have shown that as the head is increased, the size

of the area covered by any sprinkler and the rate of discharge by the

sprinkler increase, but that the mean rate on the area wet diminishes.

These tests have shown, also, that nearly all sprinklers are more efficient

in producing uniform distribution when operated at the higher heads,

and that only a small variation in this efficiency is produced by elevating

the sprinkler above the surface. The rates obtained with nearly all of

the sprinklers have been so large that they could not be operated con-

tinuously without causing the filter to be flooded at much higher rates
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than are at present believed to be advisable ; and for this reason a system

of distribution by sprinklers of any of these types should also include

some device for producing intermittent operation. Operating the sprink-

lers imder variable head has resulted in wetting the portion of tlie surface

adjacent to the sprinkler which was entirely overthrown by the same

sprinkler under constant head; but this more complete wetting has

not resulted in any material increase in the uniformity of distribution,

since a greater volume of sewage is concentrated upon a smaller over-

dosed area. The shape of the area wet by a sprinkler, such as the Sal-

ford old-style nozzle, in which the spraying is produced by the interference

of two jets, is not such as to lend itself readily to the economical placing

of the sprinklers on large areas; and the use of external arms to sup-

port the deflecting cone in nozzles such as the Columbus t}^e results

in a very unequal distribution of the sewage upon different radii, in addi-

tion to the inequalities normal to ring sprinklers of this class. Nozzles

such as the Salford new style, which produce a whirling spray, seem to

produce a more uniform distribution than most sprinklers of the deflect-

ing cone or dash plate type; but the design is such that trouble must be

experienced with clogging unless a sewage remarkably free from sus-

pended matter be used. With the tv-pes of sprinklers in which the flow

is broken up and deflected by cones or dash plates, the angle at which

the spray is projected has considerable influence upon the uniformity of

distribution, especially when the sprinkler is operated at higher heads,

the best results being obtained generally when the spray is projected at

an angle of 15° to 20° above the horizontal. "With the cone sprinklers

more imiform distribution is produced when the cone is placed close

to the orifice than when it is placed some distance away, as is shown by

the superior work of the Birmingham nozzle and of the relative work

of the Columbus nozzles with the cones placed in different positions.

From the studies with dash plates and from the relative performance of

the Columbus and Birmingham nozzles it has been learned that the

distribution is better with small orifices than with large ones, and that

it is advisable to keep the size of the orifice of discharge as small as is

consistent with freedom from clogging.

Studies of Storage of Matter ix Contact axd Trickling Filters.

During the year five contact and six sprinkling or trickling filters

were operated. A detailed discussion of the results of operation of these

filters is given on pages 216-220, inclusive. In the last report a sum-

mary was given showing the per cent, of oxidation of the organic matter

in the sewage applied to these filters, and the per cent, of storage of

total matter and organic matter of the applied sewage.
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Sand Filters, %oo of an Acre in Area, Nos. 1, 2, 4, 5C, 6, 9

A

AND 10.

At the end of 1907, Filters jSTos. 1, 2, 4 and 6 had been operated nearly

twenty years, these filters having been started early in 1888 ; Filters Nos.

9A and 10 had been operated seventeen and thirteen years, respectively.

Since 1893, a period of fourteen years, these filters have been operated

vfithout removal of surface sand. The actual volume of sewage applied

to each of these filters, up to Dec. 1, 1907, is shown in the following

table :

—

Average Rate of Operation and Volume of Sewage applied to Sewage Filters, %oo
of a)i Acre in Area, from Date of Start to Dec. 1, 1907.

Date started.
Number of

Days
operated.

Average Rate
of Operation
(Gallons
per Acre).

Actual Gal-
lons applied.

i,

5C,

6,

9A,

10,

Jan. 1, 1S88

Dec. 19, 1887

Dec. 19, 1887

.July 20, 1905

•Jan. 1, 18S8

Nov. 18, 1890

July 18, 1894

6,264

6,274

6,274

768

6,264

5,361

4,215

68,800

36,400

2.3,000

50,700

56,200

67,700

27,200 1

2,158,552

1,138,916

720,.526

196,250

1,740,004

1,658,469

536,435

1 Rate on area flooded, 108,800 (see page 209).

Filter No. 1.

Filter No. 1, constructed of 60 inches of sand of an effective

size of 0.48 millimeter, is %oo of an acre in area, and was first put

into operation on Jan. 10, 1888. The filter was operated at a rate of

60,000 gallons per acre daily for six days in a week from Dec. 1, 1906,

to Jan. 31, 1907; at 50,000 gallons from February 1 to May 31; at

30,000 gallons from June 1 to June 14; and at 64,000 gallons from

June 14 to November 30. From March 18 to March 31 the filter was

flooded three times a week only, and after June 1 weak sewage was

applied; that is, the sewage as pumped was diluted with canal water.

This was done also with Filters Nos. 2, 4, 6, 9A and 10, in order to

compare the quality of the effluent obtained when the filters were oper-

ated with this comparatively weak sewage in 1907 with the quality of

effluent obtained when they were operated with sewage of about the

same strength early in the history of the station, when they were new
and contained little stored organic matter. From December 1 to
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March 12 the surface of the filter was trenched and the trenches were

covered with boards, as described in previous reports. Measurements

were made on February 1 and February 13 of the comparative tempera-

ture of the air in the trenches and the outside air. On February 1 the

air in the trenches just before flooding the filter was 7 degrees warmer,

thirty minutes after flooding it was 21 degrees warmer, and four hours

after flooding it was 15 degrees warmer than the outside air, the tem-

peratures of the outside air and of the sewage at the time of flooding

being respectively 26° F. and 61° F. On February 13 the air in the

trenches was 22 degrees warmer at time of flooding, 24 degrees warmer

one hour after flooding, and 14 degrees warmer five hours after flooding,

the temperature of the outside air and of the sewage at time of flooding

being 4° F. and 60° F., respectively. On March 12 the board covers were

removed. Snow, averaging 2 inches in depth, was removed from the

surface of the filter on four different dates after the board covers were

removed. On April 6 the sand in the trenches was raked 3 inches deep,

the surface of the filter was levelled and the whole filter dug over to a

depth of 8 inches. The filter was allowed to rest July 1 to July 7, and

November 8 to November 10, inclusive. The surface of the trenches was

raked 1 inch deep once in December; twice in January; once in March;

twice in November; and the whole surface of the filter was raked once

a week during the period when it was level. On November 18 the surface

was again trenched.

Filter No. 2.

Filter No. 2, constructed of 60 inches of fine sand of an effec-

tive size of 0.08 millimeter, is %oo of an acre in area, and was first

put into operation on Dec. 19, 1887. The surface of the filter is arranged

with circular trenches 1 foot wide and 2 feet deep, of medium sand

of an effective size of 0.19 millimeter, the surface of the sand being

below the surface of the remainder of the filter, and to them the sewage

was applied at the rate of 40,000 gallons per acre daily from Decem-
ber 1 to May 31; at 30,000 gallons from June 1 to June 13; and at

32,000 gallons from June 14 to November 30. From Macrh 18 to

April 5 and from April 6 to April 14 the filter was flooded only three

times a week, and the sewage applied was diluted with canal water.

From Dec. 1, 1906, to March 12, 1907, the trenches were cov-

ered with boards. Snow, averaging 2 inches in depth, was removed from

the trenches on four different dates after the board covers were removed.

On February 22 and on April 3 the trenches were dug over 8 to 10 inches

deep. On May 7 the coarse sand in the trenches was removed, the sides

of the trenches were scraped, the bottom dug over 6 inches deep and the

coarse sand replaced. On June 11 the grass and weeds growing on the
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filter were cut. On July 6 the trenches were dug over to a depth of

3 inches. On November 20 the trenches were again dug over to a depth

of 12 inches. The surface of the trenches was raked 1 inch deep twice

in January, once in February and once a week during the remainder

of the year. The filter was allowed to rest April 1 to April 14, May 2

to May 13, July 1 to July 7 and November 8 to November 10, inclusive.

Filter No. 4-

Filter No. 4, constructed of 60 inches of fine river silt of an

effective size of 0.04 millimeter, is %oo of an acre in area, and was first

put into operation on Dec. 19, 1887. The surface of the filter is arranged

with circular trenches about 14 inches wide and 12 inches deep, of coarse

sand of an effective size of 0.48 millimeter, the surface of the sand being

below that of the remainder of the filter, and to them the sewage was

applied at the rate of 40,000 gallons per acre daily three times a week

from Dec. 1, 1906, to May 31, 1907; at 30,000 gallons from June 1'

to June 14; and at 40,000 gallons from June 15 to November 30. After

June 1 the sewage applied was diluted with canal water. From Decem-

ber 4 to March 12 the trenches were covered with boards. Snow, aver-

aging 2 inches in depth, was removed from the trenches on four different

dates after the board covers were removed. On April 6 the trenches were

dug over 8 inches deep. On May 2 the coarse sand in the trenches was

removed, the sides of the trenches scraped, the bottom dug over 6 inches

deep and the coarse sand replaced. The surface of the trenches was

raked to a depth of 3 inches on July 6, and on November 12 was again

dug over to a depth of 12 inches. On June 11 the grass and weeds

growing on the ridges were cut. The surface of the trenches was raked

1 inch twice in January, three times in March and once a week during

the remainder of the year. The filter was allowed to rest May 2 to

May 8, July 1 to July 7 and November 8 to November 10, inclusive.

Filter No. 5C.

Filter No. 5C, constructed of 60 inches of sand of an effective size

of 0.22 millimeter, is %oo of an acre in area, and was first put into

operation on July 20, 1905. The filter was operated at a rate of 50,000

gallons per acre daily for six days in the week throughout the year.

From March 18 to March 31 the filter was flooded only three times

a week. From December 1 to March 12 the surface of the filter was

trenched and the trenches were covered with boards. Measurements were

made on January 28, January 31 and February 4 of the comparative

temperature of the air in the trenches and of the outside air. On Janu-

ary 28 the air in the trenches Just before fiooding the filter was 23 degrees
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warmer, fifteen minutes after flooding it was 33 degrees warmer, and one

hour after flooding it was 30 degrees warmer than the outside air, the

temperatures of the outside air and of the sewage at the time of flooding

being respectively 13° F. and 61° F. On Januar}^ 31 the air in the

trenches was 8 degrees warmer at time of flooding, 36 degrees warmer

ten minutes after flooding, and five hours after flooding 26 degrees

warmer tlian the outside air, the temperature of the outside air and of

the sewage at time of flooding being 21° F. and 61° F. respectively.

On February 4 the air in the trenches was 13 degrees warmer at time

of flooding, 19 degrees warmer forty minutes after flooding and 14 degrees

warmer four hours after flooding, the temperature of the outside air

and of the sewage at time of flooding being 18° F. and 60° F. respectively.

Snow, averaging 2 inches in depth, was removed from the surface

of the filter on three different dates after the board covers were removed.

On April 6 the sand in the trenches was raked 3 inches deep, the sur-

face of the filter was levelled and the whole filter dug over to a depth

of 8 inches. The filter rested from July 1 to July 7 and from Novem-
ber 8 to November 10, inclusive.

The surface of the trenches was raked 1 inch deep once in December,

twice in January, and once a week during the remainder of the year.

On November 20 the surface was again trenched for the vdnter.

FlUer No. 6.

Filter No. 6, constructed of 44 inches of mixed coarse and fine sand

of an effective size of 0.35 millimeter, is %oo o^ sn acre in area, and

was first put into operation on Jan. 12, 1888. The filter was operated

at the rate of 60,000 gallons per acre daily for six daA^s in the week

from Dec. 1, 1906, to Jan. 31, 1907: at 50,000 gallons from February 1

to May 31; at 30,000 gallons from June 1 to June 13: and at 42,000

gallons from June 15 to November 30. From March 18 to April 7 and
from April 15 to May 6 the filter was fiooded only three times a week,

and after June 1 the sewage applied was diluted with canal water. From
December 1 to March 12 the surface of the filter was trenched and the

trenches were covered with boards. Measurements were made on Feb-

ruary- 1 and February 7 of the comparative temperature of the air in

the trenches and of the outside air. On February 1 the air in the

trenches just before flooding the filter was 9 degrees warmer, one and
one-half hours after flooding it was 17 degrees warmer and four and
one-half hours after flooding it was 15 degrees warmer than the outside

air, the temperature of the outside air and of the sewage at the time

of flooding being respectively 25° F. and 60° F. On February 7 the

air in the trenches was 20 degrees warmer at time of flooding, 45 minutes
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after flooding 33 degrees warmer and four hours after flooding 25 degrees

warmer than the outside air, the temperature of the outside air and

of the sewage at time of flooding being 13° F. and 59° F. respectively.

Snow, averaging 2 inches in depth, was removed from the surface of

the filter on three difl:erent dates after the board covers were removed.

On March 5 the sand in the trenches was dug over 6 inches deep.

On April 3 the sand in the trenches was raked 3 inches deep, the

surface of the filter was levelled and the whole filter dug over to a depth

of 6 inches. On May 1 the surface of the filter was dug over to a depth

of 10 inches and on July 6 it was raked to a depth of 3 inches. The
filter rested from April 1 to April 5, May 1 to May 7, July 1 to July 7,

September 28 to September 30, and November 8 to November 10, in-

clusive.

On November 20 the surface was trenched for the winter. The sur-

face of the trenches was raked 1 inch deep once in December, twice in

January, once in February, once in March and once in November, and

the whole surface of the filter was raked 1 inch deep weekly during the

period when it was level.

Filte?- No. 9A.

Filter No. 9A, constructed of 60 inches of sand of an effective

size of 0.17 millimeter, is %oo o^ an acre in area, and was first put

into operation on Nov. 18, 1890. The filter was operated at the rate of

60,000 gallons per acre daily for six days in the week from Dec 1, 1906,

to Jan. 31, 1907; at 50,000 gallons from February 1 to May 31; at 100,-

000 gallons from June 1 to June 14; and at 70,000 gallons from June 15

to November 30. From March 18 to April 3 the filter was flooded only

three times a week, and after June 1 the sewage applied was diluted with

canal water. From December 1 to March 12 the surface of the filter

was trenched and the trenches were covered with boards. Measurements

were made on February 1, February 4 and February 13 of the compara-

tive temperature of the air in the trenches and of the outside air. On
February 1 the air in the trenches just before flooding the filter was 14

degrees warmer, one and three-fourths hours after flooding it was 18 de-

grees warmer and five hours after flooding it was 15 degrees warmer

than the outside air, the temperature of the outside air and of the sewage

at the time of flooding being respectively 33° F. and 62° F. On Feb-

ruary 4 the air in the trenches was 22 degrees warmer at time of flood-

ing, 25 degrees warmer two hours after flooding, and four hours after

flooding 11 degrees warmer than the outside air, the temperature of

the outside air and of the sewage at time of flooding being 11° F. and

60° F., respectively. On February 13 the air in the trenches was 27 de-

grees warmer at time of flooding, 32 degrees warmer one hour after
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flooding, and five hours after flooding it was 10 degrees warmer than

the outside air, the temperature of the outside air and of the sewage

at time of flooding being 0° F. and 63° F., respectively.

Snow, averaging 2 inches in depth, was removed from the surface

of the filter on four diflierent dates after the board covers were removed.

On. March 15 the trenches were dug over 8 inches deep.

On April 6 the sand in the trenches was raked 3 inches deep, the sur-

face of the filter was levelled and the whole filter dug over to a depth

of 8 inches. The filter rested from March 13 to March 15, July 1 to

July 7, September 28 to September 30, and November 8 to Novem-

ber 10, inclusive.

The surface of the trenches was raked 1 inch deep once in December,

twice in January, once in February, once in March and once in Novem-

ber, and the whole surface of the filter was raked 1 inch deep weekly

during the period when it was level. On November 20 the surface was

trenched for the winter.

Filter No. 10.

Filter No. 10, Y200 of an acre in area, is constructed of 5 feet

of fine and coarse mixed sand of an effective size of 0.35 millimeter,

and was first put into operation on July 18, 1894. No underdrains are

beneath the sand except directly above and around the outlet pipe. A
partition extending 3 feet below the surface separates the quarter of the

surface which is farthest from the underdrains from the remainder of

the surface. To this quarter the sewage is applied, and over the re-

mainder of the surface is a layer of loam 8 inches in depth. Sewage
was applied at the rate of 25,000 gallons per acre daily six times a

week from Dec. 1, 1906, to May 31, 1907; at 160 gallons from June 1

to June 14; and at 40,000 gallons from June 15 to November 30. From
March 18 to April 3 and from June 1 to June 14, inclusive, the filter

was flooded only three times a week, and after June 1 the sewage applied

was diluted with canal water. On March 15 and on April 6 the filter

was dug over to a depth of 8 inches, on July 6 to a depth of 3 inches,

on August 19 to a depth of 12 inches and on November 20 to a depth

of 6 inches. That portion of the surface to which sewage was applied

was raked to a depth of 1 inch twice in December, once in January, once

in February, twice in March and once a week during the remainder of

the year. Snow and ice were removed from the surface of the filter

as follows: in December, 3I/2 inches of snow and i/4 ii^ch of ice; in

January, 13 'inches of snow and ^2 inch of ice; in February, 29 inches

of snow and 2% inches of ice; in March, bV2 inches of snow and 1 inch

of ice; and in April, 6 inches of snow. The filter was rested March 13

to 15, July 1 to 7, August 12 to 19 and November 8 to 10, inclusive.
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Effluent of Filter No. 1.

[Parts per 100,000.]

1906.
December,

1907.
January,

February,

March,

April,

May,

June,

July,

August,

September,

October, .

November,

Average,

Quantity
Applied.

Gallons
per Acre
Daily
for Six

Days in a
Week.

55,400

57,800

50,000

38,500

48,100

50,000

43,900

40,300

56,900

53,800

61,600

51,700

50,700

Tempera-
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Effluent of Filter No. 2.

[Parts per 100,000.]
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Effluent of Filter No. 4.

[Parts per 100,000.

j

Date.

1006.
December,

1»07.
January,

.

rebruary,

March,

April,

May,

June,

July,

August, .

September,

October, .

November,

Average,

Quantity
Applied.

Gallons
per Acre
Daily
for Six

Days in a
Week.

20,000

21, ,500

20,000

20,000

lcS,.500

14,800

18,400

11,'.)00

l'J,,300

19,200

20,700

10,900

18,400

Tempeua-
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Effluent of Filter No. 6.

[Parts per 100,000.]

Datb.

1900.
December,

1»07.
January,

Feljruary,

March,

April,

May,

June,

July,

August,

September,

October, .

November,

Average,

Quantity
Applied.

Gallons
per Acre
Daily
for Six

Days in a
Week.

60,000

r)7,soo

47,900

29,800

27,000

40,700

33,400

28,000

38,900

3.5,300

40,400

33,900

39,400

Tempeba-
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Effluent of Filter No. 10.

[Parts per 100,000.]
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on three different dates after the board covers were removed. The filters

were rested April 1 to Aj^ril 3, July 8 to July 14 and November 8 to

November 10, inclusive.

Effluent of Filter No. 305.

[Parts per 100,000.]
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Operatiox of Contact Filtees.

During 1907 five contact filters were in operation at the station,

namely, Filters Nos. 175, 176, 221, 237 and 251.

Filters Nos. 175 and 176.

Filters Xos. 175 and 176, first put into operation June 3, 1901, were

continued during 1907. Each filter is 5 feet in depth, and is con-

structed of pieces of coke of such size that all will pass through a sieve

having a 1-inch mesh, 75 per cent, through a %-inch mesh, and prac-

tically none through a sieve with a 14-inch mesh. Filter Xo. 175 has

always received sewage that has passed through a coke or coal strainer,

and Filter No. 176 has received settled sewage throughout the year.

Each of these filters was allowed to rest every sixth week. During the

year Filter Xo. 175 was operated at an average rate of 431,900 gallons

per acre daily, and Filter Xo. 176 at an average rate of 357,500 gallons

per acre daily. At the end of the year Filter Xo. 175 contained 33

per cent, of open space, and Filter Xo. 176 contained 28 per cent.,

—

a loss of 44 per cent, and 52 per cent., respectively, during the six and

one-half years of their operation. Xo appreciable reduction of open space

was noted during the year.

Filter No. 221.

Filter Xo. 221 is %ooo of an acre in area, and is constructed of

42 inches of broken stone of such a grade that all pieces will pass

through a sieve with a 1-inch mesh, 25 per cent, through a i/2-inch

mesh, but none through a sieve with a 14-inch mesh. The underdrains

of this filter are constructed of 6 inches of cobblestones laid upon brick

channels. This filter was put into operation July 7, 1903, and during

1907 was operated with settled sewage at an average rate of 350,000

gallons per acre daily.

The filter was operated without rest until July 8, after which it

was rested every sixth week. On July 8, after being in operation four

years, the filter contained only about one-fourth as much open space as

at the start. Systematic resting of the filter during the last five months

of the year has eliminated much of the clogging material, and at the

end of the year the open space had increased to about 50 per cent, of

what it was when the filter was first started.

Filter No. 237.

Filter Xo. 237, %oooo of an acre in area, constructed of 60 inches of

clinker varying in size from % to 1% inches in diameter, laid over

brick underdrains, was first put into operation Jan. 1, 1904, and has



No. 34.] PURIFICATION OF SEWAGE. 217

received the effluent from Filter No. 221 since that time, being flooded

twice daily. The average rate of filtration during 1907 was 1,401,000

gallons per acre daily.

From Dec. 1, 1906, to July 7, 1907, the filter was operated six days

a week without rest, and was rested every sixth week after July 8. Dur-

ing the earlier portion of the year the open space in the filter was about

25 per cent, less than at the time the filter was started. The systematic

resting resulted in the elimination of practically all of the clogging

material, the open space at the end of the year being substantially the

same as when the filter was new.

Filter No. 251.

Filter No. 251, /4oooo o^ ^"^ ^cre in area, and constructed of 28 inches

of Pennsylvania coke of such size that all the pieces will pass through

a sieve with a i/o-inch mesh, and practically none through a sieve with

a i^-inch mesh, was first put into operation Aug. 1, 1904, and has been

flooded since that time with the effluent from Septic Tank A. The

average rate of filtration during the year was 609,000 gallons per acre

daily. TKe filter was operated six days a week without rest until July 8,

after which time it was rested every sixth week. The material in this

filter contained 67 per cent, of voids at the start, but on July 15, 1907,

after being in operation about three years, the open space had been

reduced to 40 per cent. Systematic resting improved the condition of

the filter somewhat, and at the end of the year the open space had

increased to 44 per cent.

Average Sewage applied to Filter No. 175.

[Parts per 100,000.]
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Effluent of Filter No. 175.

[Parts per 100,000.]
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Summary of Pxitrescihility Tests on Effluents from Contact Filters.
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that the filter was again rested for two weeks. After resting, the filter

still failed to pass sewage freely, and on April 29 the upper 6 inches

of stone was removed, washed and replaced. Xo further clogging was

experienced with this filter during the remainder of the year, nor was

any similar clogging noted in Filter Xo. 135. Both filters were rested

from July 1 to July 7, inclusive.

Filters Xos. 233 and 235.

Filters Xos. 2.33 and 23-5, constructed of 69 inches of clinker, were

first put into operation on Jan. 1, 1904. The pieces of clinker in Filter

Xo. 233 vary in size from % of an inch to 1% inches in diameter, while

in Filter Xo. 235 they vary from 14 i^^ch to % inch. Both filters were

operated with settled sewage at the rate of 1,500,000 gallons per acre

daily from December 1 to June 30, and of 1,000,000 gallons from July 1

to Xovember 30.

The filters were rested from July 8 to 14, inclusive. Xo difiBculty

was experienced in operating these two filters at the above rates, and

the efiluents continued to be of satisfactory qualit}', although nitrification

was much more active in the filter constructed of fine material.

Filters Xos. 2J^7 and 2JtS.

Filters Xos. 247 and 248 are constructed of the same grade of ma-

terial as Filters Xos. 135 and 136, and were first put into operation

May 16, 1904, Filter Xo. 247 containing about 5 feet and Filter Xo.

248 about 8 feet of material.

Both filters were operated with settled sewage throughout the year,

at an approximate rate of 2,000,000 gallons per acre daily. Both filters

rested from July 8 to July 14, inclusive. Xitrification was much more

active in the 8-foot filter, and the efiQuent was generally of better quality

than that of the 5-foot filter.

Filter No. 222 (Andover).

Filter Xo. 222 is %oo o^ an acre in area, and is located in Andover.

After rebuilding in April, 1906, the filter consisted of 6 inches of cobble-

stones above Akron pipe underdrains, overlaid with 7 feet of Xo. 2

broken stone. The depth of filtering material is greater than the depth

of the tank, and the upper 2 feet of material are held in place by a

stone wall. A description of the method of applying sewage to this

filter by means of an automatic flush tank and dash plates was con-

tained in the report for 1906 (page 268). The filter was operated

from Dec. 1, 1906, to June 13, 1907, at an average rate of 1,350,000

gallons per acre per day. But little trouble was experienced in oper-
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ating the filter during the cold weather. On December 19, after a

period of extremel}'' cold weather, during which the thermometer reached

29° below zero, no frost was found in that portion of the surface of

the filter which was wet by the sewage. There were clear circles about

each orifice approximately o feet in diameter, between these circles there

being a layer of ice and frozen snow about 8 inches deep, covering the

portion of the filter not wet. On January 12 the surface of the filter

became badly clogged with a growth of bacterial zooglea, and the filter

was dug over to a depth of 4 to 6 inches. On January 17, owing to

the clogging of some of the orifices with organic matter, the distribution

pipes became frozen and flow of sewage was interrupted. On April 17

the surface of the filter again became clogged, and was dug over to a

depth of 3 inches. On June 12 the filter again became clogged, and it

was evident that the clogging was not upon the surface alone, as only

a part of the applied sewage reached the effluent pipe. The filter

was rested from June 15 to 24, inclusive. From June 25 to July 5

copper sulphate was mixed with the applied sewage in the proportion

of one part per million. This treatment effectually removed the sur-

face clogging but did not relieve subsurface clogging, and the filter

was again rested from July 6 to 15, inclusive. On July 16 the filter was

again started, but on July 19, however, the effluent was finding its

way through the sides of the filter, and from July 19 to August 6

sewage was applied for four hours per day only, the average rate of

the filter during this period being about 98,000 gallons per acre daily,

all of the sewage applied coming through the effluent pipe. From
August 7 to 14 sewage was apjDlied for eight hours daily, the average

rate during this period being 150,000 gallons per acre daily. From
August 14 to September 4 sewage was applied for twenty-four hours

daily, but at a very low rate, the average rate of the filter being 77,000

gallons per acre daily. From September 4 to October 31 a number

of changes in the method of operating were made, but notwithstanding

the fact that sewage was applieQ for only a few hours per day, and

at rates less than 50,000 gallons per acre per day, only a portion of

the applied sewage found its way through the effluent pipes. As it was

evident that subsurface clogging of a serious nature existed, operation

of the filter was discontinued on October 31. The inadequate nitrifica-

tion during the greater portion of the year, together with the freedom

of the effluent from turbidity, showed that there must have been a very

considerable accumulation of organic matter ^vithin the filtering ma-
terial, and on examination it was found that the clogging was due in

part to a broken underdrain pipe and in part to the fact that the material

was a mixture of fine and coarse stone.
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Effluent of Filter No. 135.

[Parts per 100,000.]
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Yearly Averages {December, 1906, to November, 1907, Inclusive).

Effluent of Filter No. 233.

[Parts per 100,000.]

Quantity
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Andover Settled Sewage.

[Parts per 100,000.]

1906,
December, .

1907.
January,

February,

March, .

April, .

May, .

June,

July, .

August,

September, .

October,

Average,

Tempera-
ture

(Deg. F.)

Ammonia.

1.38

1.05

4.6.5

3.15

1.70

1.98

3.40

3.17

3.41

3.90

2.74

2.78

ALBnMINOID.

.28

.47

.37

.27

.34

.81

.31

.40

.47

.31

.33

Kjeldahl
NlTBOGEN.

0.50

0.40

1.79

1.16

1.09

0.91

0.92

0.84

1.00

1.30

1.00

0.99

0.31

0.22

1.24

0.69

0.76

0.67

0.54

0.59

0.66

0.89

0.71

0.66

3.33

3.50

7.15

4.75

4.02

6.00

6.10

10.60

9.76

9.38

7.32

6.54

1.70

1.34

6.95

4.30

3.35

3.53

4.12

3.07

3.02

5.35

3.75

3.68

P.S

•Ad O

625,000

Average Solids in Andover Settled Sexoage.

[Parts per 100,000.]
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Effluent of Filter No. 222.

[Parts per 100,000.]
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Filter No. 22U.

Filter Xo. 224, ^nooo of ^n ^c^^e in area, was first put into operation

on Oct. 1, 1903, and contained about 36 inches of sand of an effective

size of 0.27 millimeter during the greater portion of the year 1907. It

received the effluents of Filters Xos. 135 and 13G after they had passed

through a settling basin, at an average rate, during 1907, of 503,000

gallons per acre daily. The surface of the filter was raked to a depth

of 3 inches once each week during the year, and on January 9, Janu-

ary 27, February 8, May 7 and Xovember 30 the surface was dug over

to a depth of 6 inches. On February 16, 6 inches of clogged sand were

removed from the surface of the filter. The filter was allowed to rest

from Dec. 22, 1906, to Jan. 9, 1907, from February 2 to February 8,

from February 14 to February 18 and from June 29 to July 7, inclu-

sive. In spite of these various treatments, it was very difficult to main-

tain the high prescril^ed rate of filtration, owing to the accumulation

of organic matter in the upper layers of the sand.

Filters Nos. 2^9 and 250.

Filters Xos. 249 and 250, each %oooo of an acre in area, and con-

structed of sand of an efEective size of 0.41 millimeter, were first put

into operation May 16, 1904, and have received since that time the efflu-

ents of Filters Xos. 135 and 136 after passing through a sedimentation

basin. The average rate of operation during 1907 was 630,000 gal-

lons per acre daily for Filter Xo. 249 and 576,000 gallons per acre

daily for Filter Xo. 250. As stated in previous reports, these two filters,

besides being used as a study in secondary filtration, are also intended

to give information with regard to sand removal. It has been the

practice never to dig over Filter Xo. 249 to a greater depth than 3

inches, and when these upper 3 inches of sand become so clogged with

organic matter that sewage will not pass through it, they are removed.

On the other hand, Filter Xo. 250 has been dug over to a greater depth

when necessary, and has been operated as long as possible without

removing any sand from the surface. During 1907 both filters were

raked to a depth of 3 inches each week. Three inches of sand were

removed from Filter Xo. 249 on January 9, February 9 and July 7,

the total depth of sand in the filter at the end of the year being about

40 inches. Filter Xo. 249 was allowed to rest December 19 to 21,

December 28 to January 9, April 12 to 27, June 17 to 23, June 2Q

to July 7 and Xovember 12 to 14, inclusive. Filter Xo. 250 was dug

over 6 inches deep on December 6, 9 inches deep on December 12,
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12 inches deep on December 13, 15 inches deep on December 17. This

deep digging allowed the filter to be operated until December 27, when

the surface again l)ecame clogged. The filter was rested December 28

to January 9, inclusive, and after digging to a depth of 6 inches, settled

sprinkling filter effluents were again applied. On Februar}' 1 the surface

clogging had become so serious that the filter was allowed to rest until

February 9, and 6 inches of sand were removed from the surface. The
surface of the filter was also dug over 6 inches deep on March 19, May 22,

June 3, June 22, July 7 and October 21, and the filter was allowed to

rest March 14 to 21, April 13 to 27, June 15 to 23, June 26 to July 7,

October 21 to 28 and Xovember 12 to 14, inclusive. At the end of the

year the depth of sand in the filter was about 60 inches, the deep

digging of the filter having loosened the sand, so that, notwithstanding

removals, the depth of the filter remained practically unchanged.

Effluent applied to Filters Nos. 221^, 21^9 and 250.

[Parts per 1<X),000.]
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Effluent of Filter No. 221^.

[Parts per 100,000.]
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Effluent of Filter No. 260.

[Parts per 100,000.]
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terial removal, shows that, with copperas and lime as coagulants, such

a s_v?tem has small value among sev\'age-disposal schemes. A few runs

made in May indicated that, with sulphate of alumina instead of cop-

peras and lime as a coagulant, as good an effluent could be produced

at less than half the cost, and that the amount of water filtered between

washings was about doubled. The average chemical and bacterial analyses

and the efficiency of the filter in removing bacteria and organic matter

during the time copperas and lime were used are shown in the following

tables :

—

Average Chemical Analyses of Effluents of Filters Nos. 135 and 136 applied to

Filter No. 300, and Effluent of Filter No. 300.

Settled Trickling Filter EffluerUs applied to Filter Xo. 300.

[Parts per 100,000.]
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Filter No. 100.

Filter No. 100 is %oooo of an acre in area, and contained, during

1907, 42 inches of sand of an effective size of 0.26 millimeter. It was

first put into operation on Jan. 1, 1898, and has always been flooded

with the effluent from Septic Tank A. The surface of the filter was

raked to a depth of 3 inches once a week throughout the year, and was

dug over to a depth of 6 inches on January 26, February 13, February 26

and March 7. The filter was allowed to rest from Dec. 1, 1906, to Dec. 9,

1906, and from Jan. 16, 1907, to Jan. 27, 1907.

The sand has become badly clogged with organic matter, and it has

been impossible to operate the filter at the high rates followed in pre-

vious years and obtain a satisfactory effluent.

Filter No. 2J^2.

Filter No. 242 is constructed of 48 inches of sand of an effective

size of 0.41 millimeter, and was first put into operation on Feb. 1,

1904. The effluent from Septic Tank F was applied to this filter at

a rate of about 100,000 gallons per acre daily. The surface was raked

to a depth of 3 inches weekly throughout the year, and the filter rested

from July 1 to July 7 and from October 31 to November 3, inclusive.

Effluent of Filter No. 100.

[Parts per 100,000.]
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Effluent of Filter No. 2It2.

[Parts per 100,000.]
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ber 31, and was allowed to rest from May 19 to May 26, inclusive. Filter

No. 315 was raked 2 to 3 inches deep on February 2, February 26,

July 10, October 21 and November 22, and rested from January 31 to

February 4, from July 6 to 21 and from October 12 to October 20, in-

clusive.

Effluent of Filter No. 312.

[Parts per 100,000.]
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Effluent of Filter No. 314.

[Parts per 100,000.]
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Effluent of Filler No. 316.

[Parts per 100,000.]
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straining through 6 inches of fine coal. Of these, straining was most

effective in removing total bacteria. Septic action was less effective

than straining, and sedimentation was the least effective of the three,

the percentage removal of total bacteria by straining being 59.40 per

*cent., by septic action 43.80 per cent, and by sedimentation 27.20 per

'Cent. The removal of 40° bacteria and of B. coli by these three sys-

items was less than was the total bacterial removal, and the relative

•efficiencies of the different systems was changed, Septic Tank A re-

moving 43 per cent, of the 40° bacteria and 38.90 per cent, of the

B. coli. Strainer E removing 39 per cent, and 34.50 per cent., respec-

tively, of these two types, and sedimentation removing 33.20 per cent,

of the 40° bacteria and 31.40 per cent, of the B. coli. Septic Tank F,

to which sewage sludge was applied, and which was operated with

a, considerable storage period, was more effective in eliminating bac-

teria than was Septic Tank A, which received regular sewage, the

•efficiency of Septic Tank F being 73.40 per cent, removal of total bac-

teria, 58.70 per cent, removal of 40° bacteria and 56.50 per cent, re-

moval of B. coli.

All of the out-of-door intermittent sand filters showed a good bacterial

•efficiency, the average removal of total bacteria being 99.74 per cent.,

the least effective being Filter Xo. 6, with an eflBciency of 99.22 per

•cent., and the most effective being Filters Xos. 2 and 4, with efficien-

•cies of 99.98 per cent. The average removal of 40° bacteria and of

B. coli by these filters was 99.50 per cent, and 99.47 per cent., respec-

tively, Filters Xos. 2, 4 and 306 removing 99.99 per cent, of both

t}'pes, and Filter Xo. 6, the least efficient of all, removed about 98

per cent, of both types. The efficiencies of intermittent sand Filters

iNos. 312 to 316, inclusive, which were located inside the filter house,

,were practically the same as for the out-of-door filters; and this was

true also of intermittent sand Filters Xos. 100 and 242, which were

•operated with septic sewage.

Of the four primary contact filters, Xos. 175, 176, 221 and 251,

Filter No. 176 was most efficient, removing 17.30 per cent, of the total

'bacteria, 14.80 per cent, of the 40° bacteria and 62 per cent, of the

'B. coli. Filter Xo. 175, operated with strained sewage, removed only

14.80 per cent, of the total bacteria, and Filter Xo. 251 removed only

"26.50 per cent, of the 40° bacteria and 33 per cent, of the B. coli.

Filter Xo. 237, operated as a secondary contact filter with the effluent

1from Filter Xo. 221, removed 49.70 per cent, of the total bacteria,

49 per cent, of the 40° bacteria and 56.40 per cent, of the B. coli.

The average efficiency of the six sprinkling filters was 84.27 per

•cent, removal of total bacteria, 87.42 per cent, removal of 40° bacteria
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and 86.50 per cent, removal of B. coli. Filter No. 135 was most effi-

cient, witli an average removal of 95.58 per cent, of the total bacteria,.

96.26 per cent, of the 40° bacteria and 96.13 per cent, of the B. coli;

while Filter No. 233 was least efficient, removing 67.80 per cent, of

the total bacteria, 77.10 per cent, of the 40° bacteria and 76.30 per

cent, of the B. coli. Considered purely from a bacteriological stand-

point, the sprinl^ling filters were far more effective than were the

contact filters.

Of the three secondary sand filters operated with sprinkling filter

effluents. Filter No. 324 removed 99.16 per cent, of the total bacteria,.

97.96 per cent, of the 40° bacteria and 97.97 per cent, of the B. coli;

while Filter No. 249, the least effective of the three, removed 95.92"

per cent, of the total bacteria and over 83 per cent, of the 40° bac-

teria and of B. coli.

Considering the various combinations of preliminary treatments and

filters as systems or units, excluding the intermittent sand filters

operated with untreated sewage, the system represented by Filter No.

224, which received sewage which had been settled, filtered through

sprinkling Filters Nos. 135 and 136 and again settled, was most effi-

cient, the removal of total bacteria being 99.86 per cent., of 40° bac-

teria 99.96 per cent, and of B. coli 99.97 per cent. Septic treatment

followed by intermittent sand filtration in Filter No. 100 removed

99.62 per cent, of the total bacteria, 99.36 per cent, of the 40° bacteria

and 99.38 per cent, of the B. coli. Sedimentation followed by contact

filtration, as represented by Filter No. 176, removed 79.85 per cent,

of the total bacteria, 76.50 per cent, of the 40° bacteria and 73.90 per

cent, of the B. coli, this process being more effective than straining^

combined with contact filtration, as represented by Filter No. 176.

Sedimentation followed by double contact filtration, as represented by

the 221-237 combination, removed 77.25 per cent, of the total bac-

teria, 80.70 per cent, of the 40° bacteria and 84.40 per cent, of the

B. coli, being less effective in removing total bacteria, but more effec-

tive in removing 40° bacteria and B. coli, than the system represented

by Filter No. 176. The average percentage removal of bacteria by the

various preparatory treatments, primary and secondary filters and the

bacterial numbers from which they were computed are shown in

the following table :
—



238 STATE BOARD OF HEALTH. [Pul). Doc.

Table showing Removal of 20° and Jfi° Bacteria and of B. Coli by Sewage Filters.
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WATER FILTEATION.

Special attention was paid during 1907 to the operation of various

combinations of filters for the purpose of studying double filtration, to

the filtration of water of varying degrees of pollution, and to the use

of coagulants in connection with the filtration of polluted river water.

In studying double filtration some of the preliminary filters were

operated at rates much higher than has been the usual practice, and

investigations were made of the relative economy of removing surface

clogging by scraping and by washing. The effects of the period of

service and the accumulation of organic matter within the filtering

material upon the maximum quantity of water wliich may be passed

through a filter also received some attention.

In addition to the usual determinations of numbers of bacteria and

tests for B. coli in the raw and filtered waters, determinations were

made of the total number of bacteria developing in eighteen hours at

40° C, and the number of these Ijacteria which produce acid fermenta-

tion of lactose. Tests of this character are believed to be of much
value in the daily operation of water filters, as affording a quick de-

termination of the results of filtration, and also serve as a check upon

the other bacterial determinations. To avoid the confusion which must

ensue until the interpretation and significance of any new series of

determinations are thoroughly understood, the usual bacterial tables

are given, as in previous years, and the results of the 40° C. counts

are included in a separate table at the end of this report.

It will be noted that the effective size of sand given for a number

of the filters varies slightly from that stated in previous reports. Dur-

ing the earlier part of the year analyses were made of the sand in

each of the water filters in operation, and the average effective size

of the sand at that time is herein stated whenever that size is different

from that originally determined when the sand was placed in the filter.

A summary of the operation of the various filters and of their removal

of bacteria and albuminoid ammonia is given in the following table :
—
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Summary of Operation of Water Filters during 1907.

Filters operated with Canal Water, scraped when necessarji.

Filter
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in the upper layers of the filter, and at the present time this upper

sand has an effective size of approximately 0.25 millimeter.

On November 5 an additional covered filter, % of an acre in area,

and containing 4^/2 feet of sand of an average effective size of 0.25

millimeter, was put into operation. The effluent from this filter was

wasted until the filter had attained a proper l^acterial efficienc}^ and

was not pumped into the distribution system until after November 30.

The following tables present the average chemical and bacterial

analyses of many samples of the Merrimack River water collected dur-

ing the year as it flows upon the filter, and of the filtered water col-

lected at different points upon the supply system. During a considerable

portion of the year bacterial samples were collected daily, and samples

for chemical analvses twice each month.

Merrimack River. — Intake of the Lawrence City Filter.

[Parts per 100,000.]
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Average Chemical Analyses— Concluded.

Water from a Tap at Lawrence City Hall.

[Parts per 100,000.]
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Lavorence City Water from a Tap at the Experiment Station.

[Average of Bacterial Analyses.]
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Effluent of Filter No. 8A.

[Parts per 1C0,000.]
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Effluent of Filter No. 8A.

[Average of Bacterial Analyses.]

Average
Number of
Bacteria per

Cubic
Centimeter.

Per Cent.
removed

(Efficiency).

Per Cent, of

Samples contain-
ing B. Coli,

1 Cubic
Centimeter.

1906,
December, ....

1907.
January
February, ....
March,
April,
May
June
July,
August, ....
September, ....
October
November, ....

Average,

96.6

98.0
97.4
98.5
98.4
96.6
94.7
99.7
99.5
99.8
99.4
99.2

98.2

91.0

92.4
100.0
33.3
0.0

sis
12.5
18.2
0.0
0.0

12.5

31.3

FlLTRATIOX OF WaTER OF VaEYIXG DEGREES OF POLLUTIOX.

Filters Nos. 218, 219 and 220.

The experiment with these three filters, started in July, 1903, for

the purpose of studying comparatively the chemical and bacterial quality

of effluents resulting from the filtration of waters of different degrees

of pollution, was continued during the first five months of the year.

Filters Xos. 218 and 219 were ^oooo of an acre in area, and Filter

No. 220 was %ooo of aii acre in area. At the end of the experiment,

Filters Nos. 219 and 220 contained 28 inches and 35 inches, respec-

tively, of sand of an effective size of 0.20 millimeter, and Filter No. 218

contained 37 inches of sand of an effective size of 0.23 millimeter, the

somewhat higher effective size of sand in the latter filter being due

to washing the filter in 1906 to remove accumulated iron. Filters Nos.

218 and 219 were operated at a rate of 5,000,000 gallons per acre daily

during the entire five months, and Filter No. 220 was operated during

December and January at a 5,000,000 rate, from February 1 to April 30

at a 3,000,000 rate, and after the completion of the experiments men-

tioned above was continued in operation at a rate of 5,000,000 gallons

per acre daily as a part of the studies in double filtration. Filter No.

218 received the Lawrence filtered water taken from the distribution

main at the experiment station. The filter was scraped four times

during the five months of operation, and was out of operation from

December 28 to January IT and from February 24 to March 21, in-

clusive, on account of a shortage in the oity water supply.

Filter No. 219 has always been operated with Merrimack River water

with which a small proportion of strained sewage has been mixed.

The filter was scraped eleven times during the five months of opera-
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tion, and was out of operation seventy-four days, owing to low water

in the Essex Companj^s canal. Filter No. 220 has always received

Merrimack Eiver water. This filter was scraped fifteen times during

the year, and was out of operation, by reason of low water in the Essex

Company's canal, thirty-one days during the year. Tables showing the

average chemical and bacterial analyses of the effluents from these

filters follow :
—

Average Chemical Analyses.

Effluent of Filter No. 218.^

[Parts per IfiO.OOO.]
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Review of Experiments ox Filtration of Water of Varying

Degrees of Pollution.

The experiment with Filters Nos. 218, 219 and 220, extending over

nearly four 3^ears, may be divided into two periods, according to the

rate at which the filters were operated. During the first two and one-

half years Filters Nos. 218 and 220 were operated at a rate of 2,500,000

gallons per acre daily, and during the last sixteen months they were

operated at a rate of 5,000,000 gallons per acre daily. Filter No. 219

was operated at a like rate during the first period, but during the last

five months of 1905 it was operated at a 2,500,000 rate, instead of

at a 5,000,000 rate. Considering the periods of operation at the dif-

ferent rates as contemporary, the water applied to Filter No. 218 during

the first or 2,500,000-rate period contained 630 bacteria per cubic centi-

meter, that applied to Filter No. 220 contained 9,100 bacteria and that

applied to Filter No. 219 contained 38,000 bacteria, and the average

number of bacteria in the effluents from the three filters was 16, 53

and 108, respectively; showing a removal of bacteria of 97.5 per cent,

for Filter No. 218, of 99.4 for Filter No. 220 and of 99.7 per cent.

for Filter No. 219. The average amount of albuminoid ammonia in

the applied water for these three filters during the same period was

.0095, .0203 and .0269 parts per 100,000, respectively, and the amount

of albuminoid ammonia in the filtered waters was .0069, .0115 and

.0115 parts per 100,000, respectively; a removal of 27.4 per cent, by

Filter No. 218, of 43.4 by Filter No. 220 and of 57.3 by Filter No. 219.

During the period when the filters Avere operated at a rate of 5,000,000

gallons per acre daily the average number of bacteria in the water ap-

plied to Filter No. 218 contained 24 bacteria per cubic centimeter,

that applied to Filter No. 220 contained 3,400 bacteria per cubic centi-

meter and that applied to Filter No. 219 contained 30,000 bacteria

per cubic centimeter. During the same period the numbers of bac-

teria in the effluents from these three filters were 11, 57 and 4,800,

respectively; showing a bacterial removal of 54.2 per cent, by Filter No.

218, of 98.3 per cent, by Filter No. 220 and of 84.0 per cent, by Filter

No. 219. The average amount of albuminoid ammonia in the applied

water for these three filters during this period was .0090, .0186 and

.0385 parts per 100,000, respectively, and the amount of albuminoid

ammonia in the effluents was .0082, .0114 and .0180 parts per 100,000,

respectively; a removal of 9.0 per cent, by Filter No. 218, of 38.7 per

cent, by Filter No. 220 and of 53.3 per cent, by Filter No. 219. The

efficiency of none of the filters in removing bacteria or albuminoid am-

monia was as good when operating at the 5,000,000 rate as when oper-
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ating at the 2,500,000 rate : although in the case of Filters Xos. 218

and 220 this efficiency was influenced to some extent by difference in

the character of the water applied during the two periods.

During the entire period of operation, Filter Xo. 218, which received

the least polluted water, was scraped thirty-one times, a total of 17

inches of sand being removed; Filter Xo. 220 was scraped forty-seven

times, a total of 19 inches of sand being removed; and Filter No. 219,

which received the most polluted water, was scraped sixty-seven times,

a total of 26 inches of sand being removed. A certain proportion of

the scraping on Filter Xo. 218 was caused by suspended iron in the

applied water, and this should be considered in comparing the scraping

results of the three filters. The average depth of scraping, computed

from the above figures, was 0.55 inch for Filter Xo. 218, 0.40 inch for

Filter Xo. 220 and 0.39 inch for Filter Xo. 219; and the average

amount of sand removed per million gallons filtered was 0.55 cubic

yard for Filter Xo. 218, 0.73 cubic yard for Filter Xo. 220 and 0.97

cubic yard for Filter Xo. 219. A summary of the operation of, and

the results obtained with, these three filters is contained in the follow-

ing table :

—

Filter No. 218.
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Double Filtration.

Five different systems of double filtration, including the Lawrence

city filter and seven experimental filters, were studied during the year.

Filter No. 218, operated with Lawrence city water, filtered by the city

filter, and Filter No. 220, whose effluent was applied to Filter No. 244,

have already been described. Filters Nos. 280 and 331 were operated

as preliminary or roughing filters, or, as this type of filter is usually

designated, pre-filters, and Filters Nos. 244 and 281 and 286 as secondary

filters with water which had already undergone filtration.

Pre-filters Nos. 280 and 331.

Filter No. 280, %oooo of an acre in area, was first put into operation

on Nov. 30, 1905, and during the greater part of the year contained

6 inches of sand of an average effective size of 0.30 millimeter.

The filter was operated with canal water at a rate of 15,000,000 gallons

per acre daily from December 1 to June 30, and at a rate of 25,000,000

gallons per acre daily from July 1 to November 30. Operating at

this high rate the surface of the filter became clogged very quickly,

and it was necessary to scrape the filter at frequent intervals, the fre-

quent scrapings reducing the sand so that on January 1 only 6 inches

remained. Beginning January 1 and continuing throughout the year,

when the surface became clogged, it was washed, the surface sand being

stirred up with a rake and the clogging matter removed by a shallow cur-

rent of unfiltered water flowing across the top of the filter. This process

of cleaning is accomplished much more quickly than is that of scraping,

and there is no necessity for backfilling the filter to remove air, since

the surface never becomes uncovered and air is never drawn into the

interstices of the sand. The filter was scraped five times during Decem-

ber and washed one hundred and one times during the remaining eleven

months ; and it was out of operation during the whole or part of twenty-

four hours on seventeen days during the year. The effluent of this

filter was applied throughout the year to Filter No. 281.

Filter No. 331, ^oooo <^f an acre in area, containing 18 inches of

sand of an effective size of 0.45 millimeter, was started July 7, 1907.

It was operated as mechanical filters are usually operated, but without

the use of chemicals, canal water being passed through a settling tank

with a storage capacity of about five hours, and then applied to the filter

at a rate of 100,000,000 gallons per acre daily, the entire body of sand

being washed in the filter whenever it became so clogged that it would

not pass water at the prescribed rate. It was necessary to wash thirty-

one times during the five months that the filter was in operation, and,
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owing to low water in the Essex Company's canal, it was out of iise on

six different days.

Notwithstanding the high rates at which these two filters were

operated and the small depth of filtering material, the average removal

of bacteria by Filter No. 280 was over 85 per cent, and by Filter No.

331 about 80 per cent. The object of pre-filtration at high rates is to

concentrate the clogging material upon units of relatively small area

from which it may be economically removed without disturbing the main

body of filters, and to equalize the quality of the water applied to

secondary filters, in order tliat they may be operated more efficiently.

Secondary Filters Nos. 3U, 281 and 286.

Filter No. 244, ^^oofio <^f fm acre in area, was first put into opera-

tion Feb. 16, 1904, and during 1907 contained about 37 inches of sand

of an effective size of 0.24 millimeter. The effluent from Filter No.

220 was applied to this filter throughout the year, the rate of operation

being 20,000,000 gallons per acre daily during December and January,

12,000,000 gallons per acre daily from February 1 to April 30, and

20,000,000 gallons per acre daily during 1)he remainder of the year. The

filter was scraped ten times and was out of operation fifty-two days

during the year.

Filter No. 281, ^oooo of an acre in area, was first put into opera-

tion on Nov. 30, 1905, and during 1907 contained 44 inches of sand

of an effective size of 0.23 millimeter. This filter was operated with

the effluent from Filter No. 280 at a rate of 7,500,000 gallons per acre

daily throughout the year. The filter was scraped eight times and was

out of use forty-four days.

Filter No. 286, %oooo of an acre in area, was first put into operation

on Jan. 20, 1906. During 1907 the filter contained about 41 inches

of sand of an effective size of 0.20 millimeter. This filter was operated

with the effluent from Filter No. 219 from December 1 to April 30

at a rate of 10,000,000 gallons per acre daily. After Filter No. 219

went out of operation, canal water was applied to Filter No. 286 at

a rate of 3,000,000 gallons per acre daily until June 30, after which

time the effluent from mechanical filter No. 216 was applied during

the remainder of the year at a rate of 6,000,000 gallons per acre daily.

The filter was scraped five times and was out of operation one hundred

and twenty-nine days during the year.

Considering the various double-filtration systems as imits, the com-

bined rate of the Lawrence city filter and Filter No. 218 was about

1,000,000 gallons per acre dail}', and the water passed through a total

depth of sand of about 7.5 feet; the combined rate of Filters Nos. 220
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and 244 was 4,000,000 gallons per acre daily from December 1 to Janu-

ary 30 and from May 1 to November 30, and 2,400,000 gallons per acre

daily from February 1 to April 30, and tlie water passed through a

total depth of sand of about G feet; the combined rate of Filters Nos,

219 and 286 was 3,300,000 gallons per acre daily, and the water passed

through a total depth of sand of 5.8 feet: the coml)ined rate of Filters

Nos. 216 and 286 was about 5,600,000 gallons per acre daily, and the

water pas.?ed through about 5.3 feet of sand; and the combined rate

of Filters Nos. 280 and 281 was about 5,000,000 gallons per acre daily

from December 1 to June 30 and about 5,800,000 gallons from July 1

to November 30, the total depth of sand being about 4 feet. Comparing

the 280-281 coml^ination with Filter No. 8, which contained approxi-

mately the same depth of sand, we find that the removal of bacteria

by the double-filtration system was slightly better at all times than was

the case with the single filter; while the quantity of water filtered

by the combination was about twice as great as that filtered by the

single filter. A similar comparison between the 280-281 combination

and Filter No. 220, wliich was operated at a rate nearly as great as

the combined rate of the double-filtration system, shows that the re-

moval of bacteria was also more satisfactory with two filters than with

one. Tables showing the chemical and bacterial analyses of the efflu-

ents from these filters and the efficiency of the individual filters and of

the various double-filtration systems follow :
—

Average Chemical Analyses.

Effluent Filter No. 280.

[Parts per 100,000.]
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Average Chemical Analyses— Concluded.

Effluent of Filter No. 2S1.

[Parts per 100,000.]
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Table showing Percentage Removal of Bacteria by Double-filtratio
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a rate of 75,000.000 gallons per acre daily, tlie applied water being

treated with sulphate of alumina and soda. Operating in this manner,

the effluent from the filter was of good quality, but the effect of the

finer filtering sand was to decrease the volume of water filtered between

washings. Tables showing the results obtained with this filter follow :
—

Table showing Rate, Gallons filtered between Washings, and Amounts and Cost

of Coagulants.

Filter Xo. 21'3.

Time

PEEioD OF Operation, ^^^^f^^,
1

JHours).
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Average Bacterial Results.

Filler Xo. 216.

Pebiod op Opera-
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was operated with canal water af a rate of 3,000,000 gallons per acre

dail}^ throughout the remainder of the year. Operated in this manner,

the filter recovered to some extent, but the effiiient was never of satis-

factory quality. It is evident that the filter was overloaded witli organic

matter too early in its operation, before bacterial activity had been prop-

erly established ; and when once such a condition is established the process

of biological reconstruction takes place very slowly. The filter was scraped

twent3''-five times and was out of operation forty-one days during the

year.

Average Chemical Analyses.

Applied Water— Filter No. 31 7

^

[Parts per 100,000.]
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No. 330 was put into operation on July 8, 1907. This filter is ^oooo
of an acre in area, and contains 48 inches of sand of an effective size

of 0.21 millimeter. The filter was operated at a rate of 5,000,000 gal-

lons per acre daily with canal water, which was treated with 0.25 grain

of sulphate of alumina and allowed to settle about nine and one-half

hours. Instead of scraping, when the filter became clogged a current

of water about 2 inches deep was allowed to flow across the surface and

the top inch of sand was stirred up with a rake. The filter was washed

in this manner five times during the five months it was in operation.

Comparing the effluent from this filter with that from Filter No. 220,

constructed of a similar grade and depth of sand and operated at the

same rate, we find that the average color removed was slightly less during

four of the five months when it was operated than that by Filter No. 220,

and that the bacterial removal was also less. The results of chemical

and bacterial analyses of the effluent from this filter are given in the

followinoc tables :
—

Average Chemical Analyses, Filter No. 330.

[Parts per 100,000.]
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in each filter, and determinations of effective size and of the amount

of organic matter as loss on ignition were made. It was necessary

to make the test on Filter ISTo. 8A with canal water, a sufficient supply

of city water not being available, and for this reason the volume of

water passed by the filter was probably too low. As a means of com-

paring the results from the various filters, the maximum rate of each

filter has been computed; that is to say, the actual quantit}'^ passed by

each filter has been corrected to a loss of head equal to the depth of

sand and a temperature of 50° F. So far as the data contained in

the table show, there seems to be no apparent relation between the

quantity of water passed and the amount of organic matter found in

the sand.

The volumes passed by Filters Xos. 244 and 286 and 281 were ap-

proximately one-half of the theoretical computed volumes for filters

of new clean sand; by Filters Xos. 218, 219 and 220, about one-third

the theoretical volume; by Filter Xo. 280, about one-fifth of the theo-

retical volume; while Filter ISTo. 317 passed less than one-tenth and Fil-

ter Xo. 8 less than one-thirtieth of the theoretical volume. The maximum

rates and other data for the various filters are shown in the following

table :

—

Summary of Maximum Rate Determinations on Experimental Water Filters.
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suits are not available until three to four days after the sample is

plated; and for this reason it is much easier to keep in touch with

the operation of filters and to locate and correct filter troubles earlier

than has been possible under the older practice. Furthermore, the

types of bacteria growing rapidly at 40° C. are very largely sewage

types, in whose removal by filtration we are primarily interested; and,

so far as we know, these types never multiply within the filters or in

any of the tanks and reservoirs connected with filtration systems, while

the reverse is frequently true with the ordinary types of water bac-

teria.

Speaking generally, it has usually been assumed that the number

of bacteria in good filtered water should be less than 100 per cubic

centimeter, and that the efficiency of a filter when operated with a

water similar to the Merrimack River water should be at least 98 per

cent.,— the reason for this assumption being that formerly only badly

polluted water was filtered. When filtering a comparatively clean water,

the number of bacteria in the effluent of the filter should, of course, be

much less than 100 per cubic centimeter, although the percentage effi-

ciency might not be so great. When filtering badly polluted water, the

number of bacteria of the 40° type in the filtered water should be usually

below 10 per cubic centimeter and the number of B. coli should not be

more than 5 per cubic centimeter, while the percentage removal of these

two types should be over 90 per cent., but is seldom found to be as high as

that computed from the total bacteria. For example, the total bacterial

removal by the Lawrence city filter for the year 1907 was 99.3 per cent.,

while the removal of 40° C. bacteria and of B. coli was 95.7 and 96.7 per

cent., respectively. The results obtained from Filters Nos. 8 and 220

were similar to those obtained from the city filter. Operating with

waters containing smaller numbers than the Merrimack Eiver, the num-

ber of bacteria in the filtered water should be considerably less than

100 per cubic centimeter; but the efficiency may also be much less

than the figure stated, owing to small numbers in the applied water.

On the other hand, in the case of secondary filters in double-filtration

systems the percentage removal of the 40° types is frequently greater

than is the total removal, indicating, of course, that our total bacteria

counts have been influenced by growths of harmless forms within the

filters. Filter No. 218, which received Lawrence filtered water, showed

a total bacteria removal of 18.8 per cent., while the removal of total

40° bacteria and of B. coli was 60 and 50 per cent., respectively; and

Filter No. 244, which received the effluent from Filter No. 220, showed

a total efficiency of only 42 per cent., although the removal of 40° bac-

teria and of B. coli was 50 per cent., respectively. The average numbers'
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of total bacteria, 40° bacteria and B. coli and the efficiencies of the

various filters computed from those numbers for 1907 are shown in the

following table :
—

Table showing Average Counts of Bacteria at 20° C. and Jfi° C, and the Efficiency

of the Various Filters computed from those Counts.
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EEPORT UPON THE CHEMICAL EXAMINATION OF DRAWN
AND UNDRAWN POULTRY KEPT IN COLD STORAGE.

By William F. Boos, Ph.D., M.D.

The questions involved in this research are :
—

(1) Does the meat of fowl in cold storage undergo chemical changes

which produce poisonous substances?

(2) In case such changes occur, in which class of birds, the drawn or

the undrawn, are the changes more marked?

(3) If no changes occur during cold storage, which of the two kinds,

drawn or undrawn, taken from the storage warehouse and exposed to

ordinary temperature, will more quickly undergo bacterial changes in-

volving the formation of poisonous substances?

(4) How do properly drawn, ordinarily drawn, and undrawn, freshly

killed fowl compare in keeping qualities on exposure to ordinary tem-

perature ?

The poisonous substances which may fonn in meat in consequence of

putrefaction have been included in a special class. A second class in-

cludes those produced in apparently wholesome meat by bacterial in-

vasion.

This division will probably in time be abandoned, because there is

really no fundamental difference between the two. When ordinary putre-

faction takes place, various organisms are at work, and it has not been

possible so far to trace each of the many products formed to the organism

which produces it; but while some of these products are harmless, others

are as intensely poisonous as those produced by the most virulent of

pathogenic bacteria. Some of the poisonous substances produced during

putrefaction represent intermediate products. They are changed by fur-

ther bacterial action into simpler chemical bodies, which are but slightly

toxic or even harmless.

Such changes occurring in the putrefying material explain the fact

that the intensity of action shoMii by a putrefied solution given intrave-

nously to an animal is in no constant relation to the quantity of liquid

Injected, but varies steadily with the advancement of putrefaction. There
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is a point of time when the solution reaches the height of its virulence;

from this time forward it gradually decreases in toxicity, until finally

the solution becomes inactive. Certain chemical reagents, as well as

boiling and baking, produce similar changes from toxicity to harmless-

ness.

The term " ptomaines " was first used by Selim, who employed it as a

collective term for a number of basic substances obtained from cadavers

and related chemically and physiologically to vegetable alkaloids, such as

coniine, morphine and atropine. Brieger ^ kept the name, but applied it

to those basic substances only which are produced by the life processes of

bacteria. He classed, under the head of ptomaines, a great number of

substances which he and others succeeded in isolating from the putrefied

flesh of mammals, fish and mollusks, or from imputrefied animal products

which had given rise to poisoning.

As a matter of fact, the great majority of the so-called ptomaines are

non-toxic, or less toxic than ammonia. Brieger's ptomaines include,

moreover, substances which are chemically very different; the classifica-

tion is not a scientific one, and is being abandoned. Even at the time of

Brieger's investigations it was found necessary to distinguish between

poisonous and non-poisonous ptomaines, and on this account the term

" toxines '*' was introduced as a distinguishing name for poisonous bac-

terial products.

It was found that some of these toxines could be obtained from bacterial

culture fiuids, from which the bacteria themselves had been removed by

filtration. The toxines were precipitated from solution together with

proteid products of bacterial life ; and therefore these toxine precipitates

and their solutions gave tv-pical proteid tests. But upon further puri-

fication, solutions of the toxines were obtained which were free from

all proteid matter. In fact, all the bacterial, animal and vegetable

poisons which have thus far been isolated in a comparatively pure state

are free from albumin. The statement, therefore, that certain substances

called toxalbumins are formed as a result of bacterial activity or of

animal or vegetable metabolism, remains still to be proved.

Because of present lack of definite chemical knowledge concerning

these bacterial poisons, the poisonous substances obtained from bacterial

culture fluids free from bacteria have been crudely classed as ectotoxins.

The action of the ectotoxins resembles closely the s}-mptoms produced

by infection with the bacteria themselves. The toxines of this class have

furthermore many properties chemically and physiologically analogous to

the properties of poisons belonging to the ricine-group, to ophiotoxine or

snake venom, and to the poisons of certain spiders, scorpions, etc. Like

> Untersuch. \iber Ptomaine. Berlin, 1SS5-6.
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these substances, they are extremely sensitive to physical and chemical

influences. Air, direct sunlight, heat from 50° C. upward, acids and

alkalies, reduce their activity. They may, however, be dried, and in the

dry state may be heated to 100° C. for a short period, without losing

their activity. Their importance for practical medicine lies in the fact

that the intravenous injection of small quantities of these ectotoxins

produces antitoxins. Among the bacteria which produce ectotoxins

are several of the staphylococci and streptococci, the diphtheria bacillus,

the bacillus hotulinus and the bacillus of tetanus.

The second group of bacterial poisons, known as endotoxins, is ob-

tained from the bodies of the pathogenic bacteria themselves. These

toxines are not found in the culture fluid; they seem to be more or less

firmly bound to the bacterial cells, and they are obtained as part of the

body substance of the bacteria after sterilization of the cultures. The

important difference between these and the ectotoxins lies in the fact

that, when the endotoxins are injected into the blood or subcutaneous

tissue, they do not, like the ectotoxins, produce genuine antitoxins, but

precipitating and agglutinating anti-bodies, the so-called " precipitines
"

and " agglutinines.-" From many bacteria, among them the bacillus of

tuberculosis, the bacillus pyocyaneus and the staphylococcus pyogenes

aureus, both ectotoxins and endotoxins have been obtained. The

opsonines of Wright are produced by the injection of endotoxins.

Among the bacteria, the toxic action of which is due chiefly to endo-

toxins, are bacillus enteriditis of Gaertner and bacillus coli communis.

A large proportion of all meat-poisoning cases is due to bacterial in-

fection. The symptoms noted vary considerably according to circum-

stances, since they may be caused by a variety of bacterial poisons having

very different pharmacological action. Many of the cases, moreover, may
be due to mixed infection.

Some of these bacterial toxines show effects very similar to those of the

vegetable alkaloids, and on this account they have been called animal or

bacterial alkaloids. Such alkaloidal action is often very definite in cases

of so-called sausage poisoning or botulism. Bacillus botulinus was first

isolated and studied by Van Ermengem, who found innumerable spores

of this organism in a ham which was apparently perfectly wholesome, but

which had caused a large number of cases of severe poisoning. He also

found the organism in the spleen of one of the victims. Pharmacologi-

cally, the symptoms of botulism resemble closely those of atropine poison-

ing, and the active agent in these cases has therefore been called

" ptomatropine."

Among the organisms which have been more frequently found in meat

and fish apparently fit for consumption, and the poisons of which have
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produced more or less characteristic symptoms, are bacillus enteriditis of

Gaertner, bacillus coli, and, above all, bacillus paratyphosus, B.

From time to time, investigators have claimed to have obtained so-

called thermo-stabile toxines from meat or fish material which had given

rise to poisoning. This claim has been asserted in reference particularly

to botuline and the toxine produced by bacillus paratyphosus, B. Neisser,

an authority on tlie bacteriology of meat-poisoning, denies the existence

of thermo-stabile toxines. x\ccording to him,^ those claiming to have ob-

tained such thermo-stabile bacterial toxines have not in a single instance

obtained results wliicli were above criticism. In support of Neisser's

position, it must l)e borne in mind that in the ordinary processes of

cooking, the temperature reached in the interior of a fairly large joint

or fish is considerably below 100° C, and is at times not above 50° C.

Consequently, both the bacteria, and the toxines they have produced in

the interior of a piece of meat, may be imaffected when the meat is ready

for the table. The coating of coagulated and seared albumin, which

forms quickly on roasts acts as a very poor conductor of heat, and on this

account the center of a roast may be almost raw when the meat appears

to be cooked.

The only bacterial poison which has been isolated in the pure state is

sepsine, the poison of putrefaction. In his memoir, published eighty-five

years ago, Gaspard - showed that there is a well-characterized putrid or

septic infection, in which the symptoms are produced by a septic or

putrid poison which occurs constantly in putrefying organic matter.

Gaspard also showed that the volatile foul-smelling decomposition prod-

ucts play no part in the poisoning. Some thirty years later, Panum ^

proved by his investigations that the toxic sulistance in putrefying ani-

mal material acts independently of the bacteria present. Following the

advice of Dragendorf, Bergman ^ and others used putrid yeast as a

material for the preparation of the putrefactive poison. Bergman turned

over his very active material to Schmiedeberg,'' who succeeded in isolat-

ing therefrom an alkaloid, the action of which was identical with that

of solutions obtained from putrid meat. Several years ago, Faust ^ suc-

ceeded in obtaining sepsine in the pure state in sufficient quantity care-

fully to study its action as well as to determine its chemical composition.

Faust prepared sepsine from both putrefied yeast and blood. He found

this substance to be a most powerful poison: 20 mg. of the sulphate,

containing only 11.5 mg. of the free base, given intravenously, caused

1 Personal statement to the writer.

2 Gaspard. J. de Physiol, tome II. 1822; tome IV. 1824.

5 Panum. Virchows .\rch. Bd. LX., 301, 1874.

4 E. Bergman. Dorpat, 1S6S (Diss.).

6 Centralbl. f. d. M. W. 1868, 497.

e Faust. Arch. f. e.Kp. Path. u. Phar. 43, 229; 41, 84; 47, 1.
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death in a large dog within a few hours. Death seemed to be due to an

action very similar to that of arsenic, which, by poisoning the intestinal

capillaries in a peculiar manner, causes a most intense hyperemia and

consequent diarrhoea, ending with copious stools of pure blood. It is

especially important to note that sepsine does not cause inflammatory

changes of the intestinal mucous membrane.

Sepsine is very unstable, a solution of sepsine or its sulphate is rendered

inactive by heating for a short time at 60° on the water-bath. From the

inactive residue Faust obtained a precipitate with platinic chloride, which

proved to be the clilorplatinate of pentamethylendiamine, called cadav-

erine by Brieger. This same cadaverine is the best-known so-called

ptomaine; its presence indicates that the solution containing it has at

one time contained sepsine, Avhich by a process of reduction has been

changed into cadaverine. Putrescine, tetramethylendiamine, is probably

derived from an analogous mother substance which at jDresent is un-

known.

For sepsine Faust obtained analytical figures which yielded the fol-

lowing formula: C5H14N0O2, or, structurally expressed,

NH2 OH OH NH2
I III

CHo—CH2—CH—CH— CHo

Poisoning by spoiled meat is primarily sepsine poisoning. But sepsine

is easily transformed by heat into innocuous cadaverine. On this

account, spoiled meat, and even such as is far gone in decomposition,

probably will not cause poisoning if it has been thoroughly cooked. This

is known to be true of meat infected with Gaertner's bacillus enteriditis,

the endotoxin produced by this organism being destroyed by heat. The

truth of this has been well established by the records of numerous epi-

demics of meat-poisoning due to Gaertner's bacillus, in which only those

persons fell victims who ate the meat raw, smoked, or not thoroughly

cooked.

In my investigations, I subjected the meat from the different birds to

a process which ended all bacterial activity in the promptest manner

possible. Such a process was rendered necessary by the primary object

of the investigation, which was to determine the effect of cold storage

from a hygienic point of view on the two kinds of poultry. The process

necessary to isolate sepsine requires several days' to a week's exposure of

the material under investigation to ordinary temperature. Such ex-

posure would of course lead to extensive secondary changes due to bac-

terial activity. But since it is well established that cadaverine is formed

from sepsine, the isolation of cadaverine from the food material estab-

lishes beyond a doubt that this material has been in a state of decom-

position with the formation of substances most detrimental to health.
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In my work, therefore, I have used the presence of cadaverine and

putrescine as indications of the degree of decomposition. Some changes

occur in animal tissues within a few hours of the animal's death, due

not only to bacterial action but also to the autolysis of the tissues, and

since these changes must be very extensive to lead to the formation of

sepsine and cadaverine, the presence of the latter is an indication only of

gross putrefaction, and cannot be used as a delicate measure of slight

tissue decomposition changes far removed as yet from putrefaction. Such

a method of comparison applicable to the matter in hand is not to be

found in the literature. On this account, I devised a method of my
own, which is described in the experimental part of these records, and

which I applied more particularly to the study of the comparative keep-

ing quality of drawn and undrawn freshly killed fowl.

I append an outline scheme of the investigation. The material used

consisted of poultry which liad been kept in cold storage for periods rang-

inof from four to ten months.

An investigation to detennine the presence of so-called ptomaines, especially

cadaverine, which would indicate that the materials under observation had at

one time contained bacterial poison (sepsine),

—

A. — By oBrieger's method.

B. — By the method of Baumann and von Udranszky.

II.

In case of negative results from I., experiments to detemune the possible

presence of any of the typical products of bacterial decomposition, usuag the

method of E. and H. Salkowski.

III.

Experiments on the living animal, consisting of subcutaneous and intra-

venous injections of extracts from drawn and undrawn poultry in cold

storage, and from poultry bought in the open market.

IV.

Experiments in which drawn and undrawn cold-storage fowl were exposed

for several days to ordinary temperature, as a measure of theu' comparative

keeping qualities.

V.

Experiments in which drawn and undrawn freshly killed fowl were exposed

as in IV.
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I.

^\, — Examination for Ptomaines according to Brieger.

Exp. 1. — Three drawn fowls were placed on the water-bath. After

about five hours' exposure to water-bath temperature, they were com-

pletely thawed. The meat from the breast, back and legs was dissected

from the carcass, freed from fat, then finely minced by a meat-chopper,

and covered with water in a large porcelain dish. The contents of

the dish were acidulated with hydrochloric acid, and then heated on

the water-bath. After several hours' heating, the meat and coagulated

proteids were removed by filtration and the residue thoroughly washed

with distilled water. The united filtrate and wash-waters, a clear,

straw-colored fluid, free from fat, was evaporated on the water-bath

to a syrupy consistency, and then extracted with absolute alcohol.

Under these conditions all ptomaines should go into solution, and

the proteids and salts remain. The extraction of the residue was

repeated until a colorless extract was obtained. The gradually increas-

ing concentration of the alcoholic solution caused a secondary separation

of proteids from the solution, in the form of a white, flocculent pre-

cipitate. The filtered alcoholic solution gave a slight biuret test. It

was evaporated to a syrup on the water-bath, and again extracted

with alcohol. This process was repeated several times, but it was not

possible in this manner to obtain a solution free from bodies yielding the

biuret test. The clear, slightly yellowish alcoholic solution was precipi-

tated with an alcoholic solution of mercuric chloride. A voluminous,

white, flocculent precipitate was formed, which settled readily, and

on standing assumed a lemon-yellow tint. After twenty-four hours'

standing, the precipitate was collected on a filter and washed with alcohol,

imtil the alcoholic wash-water was colorless. The precipitate was freed

from alcohol by pressing it between layers of filter-paper, transferred to a

flask and boiled for a long time with an excess of distilled water. The

supernatant liquid was filtered hot, and the undissolved residue boiled

with three successive portions of distilled water. The united filtrates

were allowed to stand for twenty-four hours. Under these conditions,

the double chloride of cholin and mercury, if present, is precipitated.

The solution showed, however, no trace of precipitate or turbidity, there-

fore cholin, the presence of which would indicate a bacterial decomposi-

tion of lecithin from muscle, was absent. The undissolved residue con-

tains chiefly proteid compounds of mercury, while ptomaines, if present,

are contained in the aqueous extract in the form of double chlorides with
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mercury. The aqueous solution was treated with sulphuretted hydrogen

to complete the precipitation of the mercury, the excess of sulphuretted

hydrogen was removed by a current of air, and the solution freed from

sulphide of mercury by filtration. The almost colorless filtrate was

evaporated to syrupy consistency on the water-bath, and extracted re-

peatedly with alcohol. Cadaverine, if present, goes into solution, while

putrescine remains undissolved. The alcoholic solution was allowed to

stand twent}'-four hours, so that any possible traces of putrescine hydro-

chloride in solution would crystallize out. Xo precipitate of any sort

was formed. Part of the solution was then treated with platinic chloride

solution. Cadaverine, if present, should be precipitated in the form of

the crystallized double chloride with platinum. There was, however, no

precipitate or even turbidity after long standing. To confirm the ab-

sence of cadaverine, other tests were made. A part of the solution was

treated with a few drops of a concentrated solution of picric acid, and no

precipitate was formed. Cadaverine, if present, would appear as an in-

soluble crystallized precipitate. To another portion of the solution a

few drops of a solution of iodine in potassic iodide were added; no pre-

cipitate was formed. Cadaverine, if present, is precipitated in the form

of brown needles. The residue from the alcoholic extract, which con-

tains muscle extractives such as urea, lecithine, soaps, creatinine, etc., was

dissolved in a little water, and the solution shaken with sodium hydrate

and benzoyl chloride until the smell of the latter disappeared. A very

slight white precipitate which was formed was collected on a filter,

washed thoroughly with water, and after being dried superficially, dis-

solved in a little warm alcohol. The alcoholic solution was poured into

an excess of ether. Xo precipitate was formed ; therefore, putrescine, the

compound of which with benzoyl chloride is insoluble in ether, was

absent.

Exp. 2. — Three undrawn fowls were divested of all their meat, as

described in Exp. 1, and the same treatment was given the meat as in

that experiment. The results of all the tests for ptomaines were nega-

tive.

Exp. 3. — All the meat of four drawn fowls was treated as in Exp. 1.

In this experiment, again, all tests for ptomaines were negative.

Exp. Jf. — All the meat of four undrawn fowls was treated as described

in Exp. 1, and the extracts tested for the presence of ptomaines, as de-

scribed above. All the tests proved negative.

Exp. 5. — All the meat of three drawn fowls was finely chopped, as

in Exp. 1, and treated directly with an excess of alcohol acidified with

hydrochloric acid. The extraction with alcohol was repeated three times;

the united extracts were freed from alcohol by distillation, and the resi-
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due filtered from fat and evaporated to a syrupy consistency. This resi-

due was treated farther as described in Exp. 1. In this case, too, the

tests for ptomaines all proved negative.

Exp. 6. — All the meat of three undrawn fowls was treated directly

with alcohol, as described in Exp. 5. The final extracts yielded negative

tests for ptomaines.

Exp. 7. — The united giblets (gizzards and livers) of eight of the

drawn birds were treated as described in Exp. 5. The final extracts gave

negative tests for ptomaines. In this case, as well as in Exp. 8, the

quantity of extractive matter precipitated by mercuric chloride and

soluble in boiling water was greater than in the case of muscular tissue.

Exp. 8. — The final extracts of the giblets of eight of the undrawn

birds gave negative tests.

Investigation for Ptomaines by the Method of Baumann and von

Udraxszky.

Exp. 9. — All the meat of three drawn fowls was freed from fat, finely

chopped and extracted four times with an excess of alcohol containing

a trace of sulphuric acid. The united alcoholic extracts were evaporated

to syrupy consistency on the water-bath, and the syrup was then treated

with about 1500 c.c. of cold water. The fats separated from the solu-

tion and were removed by filtration. Then 200 c.c. of a 10 per cent,

solution of sodium hydrate and 25 c.c. benzoyl chloride were added to

the clear filtrate in a flask, and the contents of the flask were then shaken

until the odor of benzoyl chloride disappeared. A grayish sandy precipi-

tate was formed. This was collected after twenty-four hours, surface

dried, and extracted with hot alcohol, in which it seemed to be quite

insoluble. The colorless alcoholic extract was evaporated to a small

bulk, and then poured into thirty times its own volume of distilled water.

X very slight turbidity occurred, but no precipitate was formed, not even

after long standing. The aqueous solution filtered from the original

benzoyl chloride precipitate was strongly acidified with sulphuric acid,

and repeatedly extracted with ether by shaking. The ethereal extract

was evaporated and the residue treated with sodium hydrate in excess.

After several days' standing, no crystals formed; therefore, neither the

benzoyl chloride precipitate nor the aqueous solution contained ptomaines.

Exp. 10. — Three undrawn fowls were divested of all their meat, and

the meat, together with the giblets, was treated as in Exp. 9. In this

case also no precipitate of ptomaines was obtained.

Exp. 11.— Three drawn fowls were subjected to the process described

in Exp. 9, and in this case, again, negative results were obtained in the

tests for ptomaines.
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Exp. 12. — All the meat from three undrawn fowls was extracted as

described in Exp. 9, and the extracts tested for ptomaines. The result

was negative.

Exp. 13. — All the meat of three drawn ducks was extracted with

alcohol and treated further as described in Exp. 9. The tests for

ptomaines were negative.

Exp. IJ/.. — All the meat from three undrawn ducks was treated as

described in Exp. 9. The final tests for ptomaines were negative.

Exp. 15. — All the meat and the giblets of three drawn ducks were

treated according to Exp. 9. The tests for ptomaines were negative.

Exp. 16. — All the meat and the giblets from five undrawn ducks

were treated according to the method described in Exp. 9. Again the

tests for ptomaines gave negative results.

Exp. 17. — All the meat of two undrawn chickens, bought in the

public market, was treated as described in Exp. 9. The final tests for

ptomaines were negative.

II.

In order to determine if any of the typical bacterial decomposition

products had been formed in sufficient quantity to be detected, several

tests were made.

Exp. 1. — All the meat from three drawn fowls was finely chopped,

transferred to a five-liter round-bottomed flask, and mixed with about

three and one-half liters of distilled water. The contents of the flask

were then distilled, the distillation being continued for several days.

The water in the flask was renewed from time to time. In this way

about four liters of a distillate consisting of a slightly turbid, colorless

liquid, having a few fat drops on its surface and a strong and agreeable

odor of chicken broth, were obtained.

The distillate was acidified with hydrochloric acid and shaken out in

portions of about one liter with one-half liter of ether. The ether takes

up indol, skatol, phenols and acids, if they are present. To remove any

possible phenols and acids, the ethereal solution was twice thoroughly

shaken with sodium hydrate solution. The ethereal solution was sepa-

rated from the aqueous solution of sodium hydrate (a) and evaporated.

The residue from evaporation was treated with sodium hydrate and dis-

tilled in a current of steam. Indol and skatol, if present, would pass

into the distillate, while remaining traces of phenol and cresol would

remain in the flask. The distillate with steam was shaken repeatedly

with the same portion of ether. Indol and skatol, if present, would pass

into the ether. On evaporation, the ether left merely a trace of residue,

which treated with water appeared to be insoluble. The colorless
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aqueous extract was divided into two parts, one to be tested for indol,

the other for skatol. Half of the first portion was acidified with a few

drops of nitric acid, and a few drops of a .02 per cent, solution of

potassium nitrite were added. The solution remained colorless and

clear. In the presence of indol, a red color would be formed, while

skatol would cause the solution to become turbid. The other half of

the first portion was treated with sodium nitro-prusside until a yellow

color was produced, and then a few drops of sodium hydrate solution

were added. There was no change of color. The negative result of these

two tests proved the absence of indol.

The yellow solution was treated with glacial acetic acid in excess.

There was no change of color to violet, therefore the test for skatol was

negative. A part of the second portion of the aqueous extract was

treated with concentrated hydrochloric acid. There was no change of

color; a negative test for skatol. The remainder of the second portion

of aqueous extract was warmed with concentrated sulphuric acid; there

was no color change. Skatol, if present, under these circumstances would

cause the formation of a deep purple color.

The sodium hydrate solution (a) remaining after shaking the original

ethereal solution with alkali was united to the residue remaining in the

Hask after distillation with steam. The combined solutions were satu-

rated with carbon dioxide and distilled. A little of the distillate was

treated with a few drops of ferrous chloride solution. There was no

change of color. Phenol and cresol, if present, would cause the forma-

tion of a violet color. Another jjortion of the distillate was boiled with

Millon's reagent. There was no color change. Phenol and its deriva-

tives would cause, if present, the formation of a red color or precipitate.

Still another portion of the distillate was treated with a few drops of

bromine water; there was no change whatever. Phenol and its deriva-

tives yield a yellowish crystalline precipitate of tribromphenol. This is

a very delicate test.

Exp. 2. — The entire meat of three undrawn fowls was treated with

water, the mixture distilled, and in fact the whole process as described

in Exp. 1 repeated. In this case, too, the tests for indol, skatol, phenol

and cresol were absolutely negative.

Exps. 3 and J/.. — The process was repeated once with three drawn and

three undrawn fowls, respectively. Results, negative.
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III.

In order to study the question of toxicity on living animals, a series

of experiments was made in which extracts of both drawn and undrawn

fowl were given intravenously to rabbits. In some cases the quantity of

the extract or its consistency was such that the extract had to be given.

subcutaneously.

Exp. 1. — All the meat of two drawn fowls was finely cut in the meat-

chopper, and extracted completely with alcohol to which a trace of hydro-

chloric acid had been added. The combined alcoholic extracts were freed!

from alcohol by distillation, and the residue from distillation evaporated

to a syrupy consistency. The syrup was taken up with a little water^,

and the solution filtered to remove the undissolved fats. The filtrate-

was carefully neutralized with sodium carbonate, and evaporated to a

syrup. The syrup was taken up with alcohol to complete extraction, the

alcohol removed by evaporation and the remaining dark-brown syrupy

residue dissolved in the smallest possible bulk of water. The resulting

liquid was too concentrated for intravenous injection, and on this account

it was given to a rabbit subcutaneously. The animal showed no reaction,

whatever to the liquid injected.

Exp. 2. — All the meat from two drawn fowls was treated in the man-

ner described in Exp. 1. In this case, however, care was taken that the

temperature of the water-bath was kept much lower, and in this manner"

extensive caramelization was prevented. The syrupy residue was ex-

tracted many times with small amounts of absolute alcohol, evaporation

and extraction alternately with alcohol and water being repeated until

a solution of small bulk was obtained. The neutral aqueous solution,,

amounting to about 5 to 6 c.c, was injected into the vein of the rabbit's-

ear. The animal showed no reaction.

Exp. 3. — Two undrawn fowls were prepared as in Exp. 2, and an

aqueous extract was made for injection. The quantity of the extract,,

more than 20 c.c, was divided into two somewhat unequal portions; the

larger was injected subcutaneously, while the smaller was given directly

into the two ear-veins. The animal showed no reaction.

Exp. 4. — An extract was made from all the meat and the giblets of

two fowls bought in the public market. The fowls did not look very

appetizing, and emitted a slight odor of decomposition. In this case

even greater care was taken to prevent over-heating of the alcoholic and

aqueous solutions. An aqueous extract was obtained which was only

slightly colored, but the quantity of which exceeded 50 c.c. Desiring to
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give the whole amount of liquid directly into the blood, the rabbit was

placed on a board and the largest vein of the left leg was prepared by

tying a steel canula into the vein. The solution was allowed to flow

into the vein from a burette. After the injection the rabbit was some-

what collapsed, probably, however, on account of a slight operative

shock. In the course of two hours he recovered completely.

Exp. 5. — The meat from two undrawn fowls was prepared in the

usual manner. The aqueous extract was rather large in amount. There-

fore, wishing to avoid the shock of the operation on the vein of the leg,

-the liquid was divided into two parts, and one half was injected into the

Teins of the ear and the other half subcutaneously. No reaction.

Exp. 6. — The aqueous extract obtained from two undrawn ducks,

prepared as described in Exp. 2, was injected into the veins of the ears.

The animal showed no reaction.

Exp. 7. — The aqueous extract obtained from the meat of two drawn

•ducks, according to the method described in Exp. 2, was injected intra-

Tenously into a rabbit. The animal remained normal.

Exps. 8 and 9. — The aqueous extracts of two drawn and two undrawn

ducks respectively were given intravenously to rabbits without reaction.

IV.

To study the comparative keeping qualities of the drawn and the un-

•drawn fowls, three birds of each kind were thawed at room temperature

(68° F.), and then exposed in the same room to constant temperature

(68° F.) for six days. Before the end of this time the drawn birds had

"broken down badly, while the undrawn had kept comparatively well. On
the sixth day the peritoneal cavity of the drawn birds presented a most

nauseating sight. It was half filled with a dark, putrid, semi-liquid

mass, having a most foul odor. All the joints of the birds were loosened

by putrefaction, so that they could be opened with very little effort. The
undrawn birds were considerably inflated with intestinal gas, but their

external appearance was much superior to that of the drawn specimens.

"When the peritoneal cavit}^ of the undrawn birds was opened, it was

found to emit a stale, somewhat sour, but certainly not putrefactive,

odor. The joints of the birds were in good condition.

Exp. 1. — All the meat of the drawn birds from the breast, lower part

of back and legs was taken and prepared as in Exp. I., B. 1, i.e., for in-

vestigation by the benzoyl chloride method. The meat near the neck

was rejected on account of its badly decomposed state. "While the meat

was iDeing worked up in the laboratory, and even while the alcoholic

solutions were being evaporated, the atmosphere of the room was almost
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unbearable. The original alcoholic residue was taken up with a small

quantity of water, and about one-fourth of the solution preserved for

animal inoculation. The remainder was converted according to the

method mentioned above. The original benzoyl chloride precipitate was

dissolved in alcohol, and the alcoholic solution diluted with 600 c.c. of

water yielded considerable of a finely fiocculent precipitate. This was
collected, thoroughly washed with water, dried, dissolved in alcohol and
again diluted with an excess of water. A precipitate of fine, colorless

needles was gradually formed. This precipitate of benzoyl derivatives

of ptomaines was collected on a filter, washed, dried and redissolved in

the smallest possible quantity of alcohol. The alcoholic solution was

practically colorless. To determine if the precipitate had consisted of

both cadaverine and putrescine, or of cadaverine alone, the alcoholic solu-

tion was poured into twenty times its volume of ether. Under these

conditions benzoyl-putrescine, which is insoluble in ether, crystallizes out,

while benzoyl-cadaverine remains in solution. No precipitate was

formed, therefore the substance in alcoholic solution was benzoyl-

cadaverine alone. A considerable quantity of cadaverine could also be

isolated from the original solution containing benzoyl chloride in excess.

Exp. 2.— The undrawn birds were worked up in precisely the same

manner as the drawn, care being taken to select the same meat as in the

first case. In this case the odor while the birds were being worked up,,

although not pleasant, was not very disagreeable. The alcoholic solu-

tions emitted no disagreeable odor whatsoever during evaporation. In

the final test for ptomaines a very slight amount of precipitate was ob-

tained, the test being so faint as to be almost doubtful.

Exys. 3 and Jf. — Extracts of both the drawn and undrawn birds^

which had been kept for this purpose and which were prepared for ani-

mal inoculation according to the method described in III., Exp. 2, were

given intravenously to rabbits. Although the animals did not appear

quite normal immediately after the injection, they recovered very quickly,

and then showed no further reaction. Evidently the sepsine which had

originally been present in the two classes of fowl, but especially in the

undrawn birds, had been completely inactivated by the chemical processes

necessary to prepare the injection fluid.

V.

In order to study the comparative keeping qualities of freshly killed

fowl in the drawn and undrawn condition, a simple method was use^

to determine the total decomposition products formed in a given time,

without isolating the individual substances present. By this method the
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products of autolysis of the tissues and those obtained as a result of

bacterial decomposition may include leucin, tyrosin, tryptophane, glyco-

coll, other amido-acids, mono- and diamines and glucose.

The products of autolysis are quantitatively the same per gram of

tissue for both kinds of birds exposed the same length of time. The

total quantity of bacterial products depends not only on the length of

exposure, but on the preparation of the birds exposed.

The fowl exposed formed three categories: (a) fowl freshly killed and

properly drawn; (6) fowl freslily killed and drawn in the usual way;

(c) fowl freshly killed but left undrawn.

In each case the total muscle tissue, with the exception of the ab-

dominal muscles, was removed, passed through the meat cutter and ex-

tracted five times with 95 per cent, alcohol. The united alcohol extracts

were filtered, and the greater part of the alcohol recovered by distilling the

filtrate. The residue from distillation was taken up with water and heated

on the water-bath to remove the last traces of alcohol, the water being

renewed from time to time. During this process the fats dissolved in the

alcohol separate completely, and may be removed from the cold aqueous

solution by filtration. At times it is not possible in this way to remove

all the fat, the fluid not yielding a clear filtrate. In such cases the addi-

tion of a little barium hydrate solution precipitates the fats and allows

a clear filtrate to be obtained. The excess of barium is removed from

the filtrate by careful neutralization with sulphuric acid. The filtrate

from the barium sulphate precipitate, or the solution to which it was not

found necessary to add barium hydrate, is made up with water to about

1500 c.c. ; 200 c.c, 10 per cent, sodium hydrate and 25 c.c. benzoyl chlor-

ide are added, and then the mixture is shaken in a stoppered flask until

the odor of benzoyl chloride has disappeared. After standing twenty-four

hours, any crystalline, white precipitate which may have formed is col-

lected on a filter, washed with water until the filtrate is neutral to litmus

paper, and dried. The filter and precipitate are extracted five times with

hot alcohol, and the united extracts evaporated to a small bulk. The

concentrated alcoholic solution is made up to exactly the same volume

(about 25 c.c.) for birds of one series, and is poured into thirty times its

volume of water. The resulting opalescence or turbidity will vary in

exact proportion to the total quantity of decomposition products present,

and may be determined as to its intensity by the amount of the respec-

tive solution required to obliterate a series of black marks on a glass

disc placed at the bottom of a tall glass cylinder.
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Series A.

One bird, fresh-killed and dra-wn in a practically sterile manner as

follows: a boiled string is attached to the gullet below the crop. The

gullet above the string is severed with a red-hot knife, so that the severed

tissues are thoroughly seared. A sterile hook is used to loosen attach-

ments from below and above, an ordinary abdominal incision having been

made with a hot knife. The entire gastro-intestinal tract, with the liver,

spleen and jDancreas attached, is removed by drawing the string through

the bird.

The bird thus drawn is placed in the cold room at 20° F. for twenty-

four hours. It is then exposed with the birds of Series B for two days

to ordinary temperature (68° C).

Series B. (Exposure Two Days, May 2-Jt, 1907, 68° F.)

Three birds, Xo. 1 properly drawn (as described above), Xo. 2 ordi-

narily drawn, Xo. 3 undrawn.

Xo. 1. Very slight opalescence; no obliteration of marks.

Xo. 2. Pronounced opalescence; of a solution of 780 c.c. it required

515 to obliterate the marks.

Xo. 3. Very slight opalescence; no obliteration of marks, but liquid

not quite as transparent as in Xo. 1.

Xo. 4. Bird from Series A. Pronounced opalescence; of a solution

of 780 c.c. it required 680 to obliterate the marks.

Opalescence of Xo. 2, 1.3 X that of Xo. 4.

Series C. (Exposure Three Days, May J^-7, 1907, 68° F.)

Three birds, Xo. 1 properly drawn, Xo. 2 ordinarily drawn, Xo. 3

undra'mi.

Xo. 1. Slight opalescence; no obliteration of marks.

Xo. 2. Opacit}^ with yellowish tinge.

Xo. 3. Opacity with bluish tinge.

Opacity of Xo. 2 is 1.6 X that of Xo. 3.

The birds of these three series were very nearly of equal weight.

Series D. (Exposure Four Days, May 28 to June 1, 1907, 68° F.)

Three birds, Xo. 1 properly drawn, = 284.03 g. meat; Xo. 2 ordi-

narily drawn, = 205.45 g. meat; Xo. 3 undrawn, =: 349.6 g. meat.

Xo. 1. Pronounced opalescence, but fluid still very transparent; of a

solution of 780 c.c. it required 400 c.c. to obliterate the marks.
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No. 2. Opacity with yellowish tinge ; of a solution of 780 c.c, 140 c.e.

were required to obliterate the marks.

No. 3. Very pronounced opacity; of a solution of 780 c.c, 60 c.c.

were required to obliterate the marks.

The ratio of opacity in point of density is the following (calling opal-

escence of No. 1, opacity 1) : No. 1 = 1.00; No. 2 = 2.8-5; No. 3 =
6.66.

If, however, correction is made for the much greater weight of meat

from bird No. 3, we have the following: No. 1 = 1.23; No. 2 = 4.85;

No. 3 = 6.66.

Series E. {Exposure Five Days, May 29 to June 3, 1901, 68° F.)

Three birds, No. 1 properly drawn, = 235 g. meat; No. 2 ordinarily

drawn, = 222 g. meat; No. 3 undrawn, = 184 g. meat.

No. 1. Pronounced opalescence, but less than that of No. 1, Series D.

Solution still very transparent; of a solution of 780 c.c, 500 c.c. were

required to obliterate the marks.

No. 2. Dense opacit}^ but not any more pronounced than that of No.

2, Series D; of a solution of 780 c.c, 120 c.c were required to obliterate

the marks.

No. 3. Dense opacity, somewhat deeper than that of No. 2, this series;

of a solution of 780 c.c, 85 c.c. were required to obliterate the marks.

The ratio of opacity. No. 1 bird being taken as a standard, is the

following: No. 1 = 1.00; No. 2 = 3.57; No. 3 = 5.88.

Correcting for the difference in weight of meat from the three birds,

we have the following: No. 1 = 1.00; No. 2 = 3.74; No. 3 = 7.07.

Series F. (Exposure Six Days, May 30 to June 5, 1907, 68° F.)

Three birds. No. 1 properly dra-wTi, No. 2 ordinarily drawn. No. 3

undrawn.

No. 1 bird is simply drying up, without noticeable signs of decomposi-

tion. Bird allowed to hang.

No. 2 bird is also drying up. Peritoneal cavity filled with moulds.

The presence of these would probably retard the development of aerobic

bacteria.

No. 3, the undrawn bird, is in a heavily decomposed condition; it

emits a foul odor.

These birds were not examined as to decomposition products, since the

facts were sufficiently evident as described above.

From the foregoing results it would appear that at first the undrawn
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bird does very well, since for twenty-four hours it holds its own with the

properly drawn fowl. After this time, however, the undrawn bird begins

to break down rapidly. The ordinarily drawn bird holds its own very

well, but is not to be compared in its keeping qualities with the properly

drawn bird, which in the case of the latter are almost perfect. Undoubt-

edly the opalescence yielded by the extraction products in the case of

the properly drawn bird is due entirely, or nearly so, to autolytic changes

in the tissues. The differences in the behavior of cold-storage and freshly

killed fowl on exposure to a temperature of 68° F. are easily explained

by the bacteriological investigation. It seems that the intestinal tract of

the undrawn cold-storage fowl contains practically no aerobic bacteria, the

presence of which is of material aid in starting anaerobic growth and

decomposition. On this accoimt the anaerobic intestinal bacteria present

in the intestinal tract of the undrawn cold-storage bird are very slow to

multiply and to invade the peritoneum and muscle tissues.

For all practical purposes, it would seem that the safest method of

preparing fowl for cold storage is to draw them without any spilling of

the intestinal contents. After removal from cold storage, fowl should

never be thawed by soaking in water, because such a procedure is sure

to contaminate badly the birds. Thawing should be brought about by

allowing the bird to hang in the air for twenty-four hours. If the public

would learn to buy the frozen, properly drawn bird, and would then

thaw the bird at home, the most satisfactory solution of the problem

would be reached.

Summary.

As a result of the foregoing investigation, the following facts may be

noted :
—

1. In cold storage itself no chemical changes occur. This is shown

by:-
(a) The absence, after nine months and more of cold storage, in both

drawn and undrawn cold-storage fowl of ptomaines and decomposition

products in general, except such as are formed by bacteria and autolytic

changes occurring before the birds are placed in cold storage and after

they are thawed.

(&) The negative results of animal inoculations with extracts obtained

from the two kinds of poultry.

2. When fowl are taken out of cold storage and exposed to a tempera-

ture of 68° F., the conditions of exposure being the same, the undrawn

birds show better keeping qualities.

3. AVhen freshly killed fowl are exposed at 68° F. under conditions con-

stant for all the birds exposed, the birds drawn according to the method
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described above show perfect keeping qualities, while the undra^vn fowl

undergo a rapid process of decomposition. Under these conditions

the ordinarily drawn birds show fair keeping qualities, although they

are not free from bacterial decomposition.

It may be concluded, therefore, from these results that it is best to.

draw fowl in a different manner from that usually followed, before

they are placed in cold storage. After removal from cold storage, the

fowl should never be contaminated by soaking in water, but should thaw

in the air. Ordinary drawing is worse by far than no drawing at all.
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The principal material provided for this investigation consisted of two

lots of chickens and one of domestic ducks, which were killed and plucked

on the same day in August, 1906, half of each lot drawn and half left

undrawn, and forwarded with all possible despatch to the Quincy cold-

storage warehouse in Boston, where they were placed in a room the tem-

perature of which was — 14° F. The time which elapsed between

slaughter and placing in storage was less than twenty-four hours. Each

bird was separately enclosed in practically impervious paper before ship-

ment, and this envelope was not removed until the specimens as needed

were withdrawn some months later for examination. The bacteriological

examination was begun in each case with as little delay as possible, and

hence whatever evidence of bacterial multiplication was found may be

attributed to changes which occurred prior to or during storage.

The birds were killed by severing the blood vessels of the throat and

piercing the brain by an upward thrust of the knife through the roof of

the mouth. They were thoroughly bled by the usual method of sus-

pending them head downward until the greater part of the blood es-

caped. The severing of the blood vessels of the throat may perhaps ofEer

a possible portal of entrance to such micro-organisms as may be present

in the throat at the time of killing, or as may gain access to that area

subsequently; but, inasmuch as the rush of blood from the severed ves-

sels causes a more or less complete washing out of the throat, the possi-

bility of such invasion may properly be dismissed as a negligible factor.

Moreover, coagulation of any remaining blood in the vessels soon pre-

sents an obstacle to such invasion. As will be noted, however, in the

following account, the primary lines of decomposition appear to be along

the course of the blood vessels. This may be due to infection as a result

of the method of slaughter, or, more probably, to penetration of the

vessels by bacteria from the tissues through which the vessels ramify.
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In addition to the above material were provided one lot of live birds

which were killed as needed and various specimens bought in the open

market.

LOT I.— Chickens, Previous to Slaughter, fed on Mash.

Series A. — Undrawn.

Series B. — Drawn.

Series A. — Uxdrawx.

The chickens of Lot I. differed from those of Lot IL in two particu-

lars, namely, in the extent of the drawing and in the feeding prior to

slaughter. In Lot I. the " partial "' method was followed, and in Lot II.

the " complete." Those of Lot I. were fed on " mash," and those of Lot

II. on hard grain.

Prior to the bacteriological examination of each bird of either lot a

careful examination of the exterior was made, to note the possible ex-

istence of portals of entry through which bacteria might have gained

access to the tissues. Bruises and scraping or tearing of the skin here

and there were noted as extremely common, but the tissues selected for

examination were invariably free from such solutions of continuity.

Most of the chickens had a superabundance of adipose tissue lining the

skin and surrounding the internal organs. Hea^y deposits of fat were

more than occasionally found in the liver and frequently at the apex of

the heart. In one bird the muscular tissue of the right and left ventricles

had undergone heavy, fatty infiltration, but to all appearances no ill

effects had been produced as a direct result of this accumulation. An-

other was affected with scabies of the feet,— a disease that is more or

less common among chickens; but this would probably have no direct

influence on the question at hand.

The influence of exposure to the temperature of the air, which was

very warm at the time of slaughter, was shown by the post-mortem

changes in some of the livers, which assumed a brownish-yellow color

and were flabby, in contrast with the normal organs, which are rich dark

brown-red in color and of firm consistence. Microscopic examination

revealed nothing beyond deposits of fat, which may have marked the

beginning of degeneration and caused more rapid post-mortem changes.

In two birds there was noted a C3'stic degeneration of the ovarian fol-

licles or ovisacs. The sacs affected were slightly distended, due to the

caseation and decomposition of the enclosed yolks, and the walls gave an

abnormal appearance of a drab color, but no signs of inflammation. In

other respects the two chickens were normal.

One chicken had an enlarged heart, due to pericarditis, possibly brought
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on by an attack of chicken cholera. There was a more or less organized

fibrous growth of the pericardium to the ventricles in various places, but

not completely adherent to all the surfaces of the heart. The pericardial

fluid and the heart blood gave no evidence of the presence of any causal

bacterial agent. The fresh tissue, pericardial fluid and the heart blood

were examined microscopically immediately on removal from the carcass,

and likewise after incubation at 36° to 37° C. for forty-eight hours in

artificial culture media, without result. Accompanying the diseased con-

dition of the heart were found on examination of the gizzard muscle

small semilunar bodies, measuring approximately 6 to 7 microns by 3

microns, that were readily stained with methylene blue. No nuclei were

seen in either the fresh or the stained preparation, but these bodies may
possibly be found with the application of the proper stains to sections of

the gizzard tissue.

The microscopic examination of the fresh muscular tissue of all the

chickens revealed nothing abnormal. The striations were of uniform

width, and no degeneration of the fibers or sarcolemma could be de-

tected. It has been the custom of poultrymen to take frozen chickens

and place them in cold water over night for the purpose of removing the

ice crystals from the tissues. This caused an absorption of 9 pounds of

water per 100 pounds of chickens, or 9 per cent, by weight. By soaking

a chicken over night in cold water it was found that the light bands of

the muscle fibers assumed a swollen appearance, being much broader

than normal.

In five of the undrawn chickens were found completely or partially

calcified biconcave disks that contained what were formerly parasitic

arachnoidea, embedded in the connective tissue between the muscles and

the skin that serves to make up the subcutaneous air sacs. In the calci-

fied condition, the parasite is morphologically unrecognizable, owing to

the generally complete granulation resulting from the deposition of in-

organic salts; but in one chicken were found morphologically complete

larvae distributed along the course of the lymph channels of the abdom-

inal mesenteries. The bodies and legs of these larvse were devoid of all

hairs and spinous processes, and all of the eight appendages bore at their

distal ends sucking disks in place of the recurved hooks commonly found,

which serve as organs of prehension. The mouth was not guarded by

mandibles, but was modified to carry on a sucking function. The adult

form of the larvae may correspond to the Dermanyssus gallince (de Geer,

1778), which is synonymous with Pulex gallince (Eedi, 1674), Acarus

gallince (de Geer, 1778) and Dermanyssus avium (Dages, 1834). This

species is a true ectoparasite, and bears numbers of hairs on the body

and the appendages.
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Determination of Bacteria.

In determining the numbers of bacteria, samples of tissue of approxi-

mately one gram weight were taken from the various muscles of different

parts of the body and minced as finely as possible with small scissors,

after which the parts were dropped directly into melted agar-agar kept

at a temperature of 40° C. After thoroughly washing the tissue with

the agar, the inoculated culture media was poured into sterile Petri

dishes, cooled to solidify the agar, and then subjected to incubation at

36° to 37° C. for forty-eight hours.

The samples examined were selected with the utmost care, under sterile

conditions, and well away from bruises and tearings of the skin. The

muscles examined were the right and left pectoralis, subclavius, coraco-

branchialis longus; the thigh muscles, both at their dorsal origin and at

a point located about the middle of the femur; the leg muscles, the

peroneus medius generally being selected; the extensor coccygis, the

uropygium muscles; the external and internal oblique abdominal mus-

cles; and the heart muscles. The remaining parts examined consisted

of parts of the crop cavity, the epithelial tissue of that organ, the deep

tissues of the gizzard muscle, the deep liver tissue, deep spleen pulp, the

superficial and deep kidney tissue, the heart blood, swabs of the peri-

toneum next to the coils of the intestines, swabs of the ventral air sac,

and swabs of the pleural sacs themselves.

The pectoral muscles contained but few bacteria, the numbers varying

from none at all to 500 per gram of muscle tissue. The organisms

isolated proved to be staphylococcus types and a short facultative anaer-

obic bacillus. Neither of the varieties found was able to resist heating

to 80° C. for twenty minutes. The subclavian muscles were found to be

even less infected than were the pectorals, the numbers ranging from

to 150 per gram weight. Infection of these muscles must take place

from the blood, as a vehicle of transmission, by bacteria from the thoracic

cavity or from the pectoralis muscle which covers it completely. A
micrococcus, a diplococcus and a short bacillus were the only tyipes of

bacteria found when grown on artificial culture media at 36° to 37° C.

The coraco-branchialis longus, which lies even nearer to the thoracic

cavity, contained but 1 to 4 bacteria per gram weight. The only variety

found was a staphylococcus.

The thigh muscles at their origins contained smaller numbers of bac-

teria than they did at approximately the middle of the femur, the num-

bers ranging from 4 to 32 in the former and from 50 to 400 in the latter.

The numbers of bacteria in the muscles near the middle of the femur
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may have been raised by direct infection through the abdominal muscles

from the peritoneal cavity, which may possibly have taken place previous

to storage. There is also a possibility that the blood was infected, and

that the bacteria migrating through the walls of the femoral vessels

raised the bacterial content of the muscles. This is thought to be im-

probable, however, for the bacterial content of the heart blood was found

to be low, and such being the case, the chances are that the blood in ves-

sels of the extremities likewise contained but few bacteria. The muscles

were of normal color and consistence. The leg muscles contained but a

small range of bacteria, or 1 to 150 per gram weight. If the blood was

the cause of the rise in numbers of bacteria in the part of the thigh muscle

just mentioned, then we would anticipate a corresponding rise in the

muscles of the leg; but, as has just been shown, this was not the case,

and accordingly the explanation of the infection coming from the ab-

dominal cavity may be accepted as more plausible. The inner sides of

the thigh muscles are in close approximation to the abdominal muscles,

so that bacteria can easily pass through the intervening connective tissue,

and cause the infection shown above.

The abdominal muscles selected were the internal and external oblique

muscles of the right side, those being in closest relation to the coils of

the intestine, and naturally they would be infected to the heaviest extent.

Care was always taken in excising the muscles to leave the peritoneum

intact, thus preventing bacteria that might be present on the serous sur-

faces from influencing the figures representing the bacterial content of

the abdominal muscles. The numbers of bacteria found ranged from 73

to 1,200 per gram weight. The species found were staphylococcus albus,

staphylococcus citreus, hacillus hutyricus and several unidentified bacilli.

The muscles of the uropygium contained much larger numbers of bac-

teria than the foregoing, the cause of which is that a portal of entry is

offered by the aperture of the teat of the oil gland on the dorsal side of

the appendage. Cutting into the uropygium always opened the oil gland,

and the general lubrication that followed resulted in raising the numbers

of bacteria per gram considerably, there being a range from 6,594 to

15,959 per gram of muscle tissue. There was a general mixture of varie-

ties of bacteria found in the uropygium: staphylococcus alius, staphylo-

coccus aureus, staphylococcus citreus, hacillus hutyricus or like, strepto-

cocci, streptothrix, hacillus suhtilis, etc. The caudal vertebral muscles

never exceeded 32 to 37 bacteria per gram weight.

The crop cavities and the epithelial surfaces of the organs were swabbed

with pieces of sterile cotton to pick up such bacteria as might be present,

and the pledgets of cotton were then placed in suitable culture media
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which were kept in the thermostat for the next forty-eight hours. The

bacteria found here were the staphylococcus albus, the staphylococcus

citreus and the staphylococcus aureus, together with a chromogenic dip-

lococcus; the numbers ranged from 16 to 352, and represent in a general

way the extent of infection. Pledgets of cotton of approximately the

same size were used, and about the same extent of surface was covered in

the swabbing process, so that the results are comparable.

The gizzard was infected with bacteria from the hands during the

process of removal of the gut, and accordingly the epithelial cells were

thoroughly seared before removing the sample to be tested. This showed

perfectly the extent of invasion by bacteria from the peritoneal cavity.

The muscles were practically sterile, for in but one instance was growth

developed and this proved to be staphylococcus albus. The liver and

spleen likewise contained very low bacterial contents, the numbers never

exceeding 6 to 12 micro-organisms per gram of tissue. The types of

bacteria were staphylococci of the albus and citreus groups.

The internal organs of the birds are separated from one another by

delicate or tough fibrous membranes, according to location. Each lung

is inclosed by an oblique septum that shuts it away from the heart and

peritoneal cavity; the heart is inclosed by the pericardium; the liver and

gizzard, separated from the intestines by dextro and levulo mesenteries,

lie within the ventral air sac; and the intestines, well over to the right

side of the body, are practically isolated from the other parts. The num-

bers of bacteria that had passed through the walls of the intestine were

estimated by cutting through the right abdominal muscles with sterile

instruments, inserting a sterile pledget of cotton through the opening,

and rubbing it thoroughly, but carefully over the walls of the peritoneum

and also over the outer walls of the intestines. The numbers of bacteria

were low, ranging from 62 to 2,200 in most birds; but in a few instances

it was shown that countless germs were present, which indicated a heavy

passage of the germs from the intestine, and probably multiplication in

the cavity after passage. The numbers of bacteria found in the pleural

part of the pleuro-peritoneal cavity, as distinguished from the peritoneal

part just discussed, were present in numbers varying from 3 to 1,482.

By the exposure of a bird for seventy-two hours at 72° P., the bacteria

were raised to 23,458 in the pleural part of the cavity and to 41,050 in

the peritoneal part.

In conjunction with the determination of the numbers of bacteria in

the muscles and corresponding cavities, pieces of tissue and pledgets of

cotton from the different parts were inoculated into tubes containing

ordinary bouillon plus 1 per cent, dextrose. In the addition of the muscle
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tissue to the broth the piece was not minced as in the case of the tissue

added to the agar, but was inserted directly into the tube. By the study

of the gas production, the microscopic examination of the deposits in the

fermentation tubes and the isolation of the various species by the agar

plate method or by roll cultures of gelatin, it was possible to determine

by inference the sources from which the micro-organisms came. In all

but one of the pectoral muscles examined the tissues were sterile when

immersed in the broth and incubated. One test showed the presence of

a bacillus acting on dextrose that had in all probability gained entrance

through some abrasion of the skin, the bird from which the sample had

been taken having many such abrasions. The test of the pectoralis of a

chicken that had been exposed to 70° F. for seventy-two hours showed

no infection whatsoever. The subclavius muscles were found to be sterile

in all cases, except that of a bird exposed three days. The same was true

of the muscles lying over the coracoids, the thigh muscles at their origins,

the muscles over the synsacrum just anterior to the uropygium, the

swabbings of the crop cavities, the abdominal muscles, the gizzard and

the spleen. Samples of tissue taken from the uropygium generally con-

tained bacteria, supposedly from the alimentary tract ; it is probable that

the bacteria were present before death, the gland having been infected by

the bill. The thigh muscle at the middle of the femur was found to be

sterile in all cases, except when the animal was exposed to 72° F. for

three days, when the development of transitional colon bacilli that im.-

doubtedly came from the intestine through the abdominal muscles was

brought about. The same result was found in the leg muscles, exposure

being necessary in order that zymogenic bacteria might be found. It

seems likely that the blood vessels offered paths of least resistance to the

migratory forms, which accordingly worked their way to the extremities.

In the test of the peritoneal parts of the pleuro-peritoneal cavity three

chickens were found to be uninfected; a fourth showed the presence of

no bacteria after heating the sample to 80° C. for twenty minutes, which

proves the absence of spores of anaerobic bacteria. The remainder of

the birds tested showed that lacillus coli, or like organisms, had passed

from the intestines to the peritoneal cavity, and were often mixed with

bacilli resembling the bacillus cloaca, forms of which were isolated and

stored for later identification. The thoracic part of the cavity with two

exceptions contained lacillus coli or like organisms, whose presence in

this part of the carcass may possibly be attributed to a passage through

the walls of the gullet after a retromigratory course along the alimentary

tract, or to the gradual general seeding of the entire cavity. At the

time of placing in cold storage, the migratory types of bacteria were
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ready to begin the invasion of the tissues with suitable exposure to the

proper temperature. The bacterial content of the chicken intestine

changes with each change of food, and, while hacillits coli may always

be found, the numbers of the bacillus are not constant.

In chickens exposed for three days spore-bearing anaerobes were de-

veloped from samples taken from the wall of the peritoneum of the

right side of the body.

In the bacteriological tests of the peritoneal part of the pleuro-peri-

toneal cavity of the chickens of this series 66.67 per cent, were found

to contain bacteria of intestinal origin, 22.23 per cent, merely coccus

infections whose source is unknown, and 11.11 per cent, of the birds

possessed sterile cavities.

The pleural part of the cavity of the chickens when tested showed

that 71.4 per cent, of the birds were infected with zymogenic bacteria

(not anaerobes), 14.3 per cent, showed only a micrococcus infection and

14.3 per cent, possessed sterile cavities.

Series B. — Drawn.

Most of the chickens of this series had skin abrasions at such promi-

nent parts of the body as the elbows of the wing and the hips, some of

them being sufficiently gross to ensure entrance of bacteria to the ex-

posed muscles. In a few of the birds the crop had been left intact,

through error of the workmen; but in the remainder it was removed

through an incision about 4 to 6 inches long on the dextro-lateral part

of the neck. Viewed from the ventral side, there was no indication that

the crop had been taken out, and, while it must be admitted that the

appearance is better, the opportunity for such complete aeration as

would be the case if the incision were made on the ventral side is not

afforded. Viewing the bird from the right side, it was noted that the

operation had been hurriedly performed, resulting in a profuse scatter-

ing of the contents of the crop and part of the gullet over the adjacent

tissues. The trachea was generally found in its normal position, though

occasionally it was absent, having been removed in the process of draw-

ing. Beyond the cutting of the large blood vessels at the base of the

heart, no attempt was made to remove the contents of the thoracic

cavity.

The drawing process as performed on this lot of birds consisted in

severing the duodenum close to the gizzard, and removing the entire

intestine, part or all of the oviduct and the cloaca. It is reported that

after the removal of the intestines the birds were thoroughly wiped out

with a moist cloth; this method naturally caused a profuse seeding of
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the entire peritoneal part of the pleuro-peritoneal cavity with intestinal

bacteria set free from the duodenum and possibly from feces squeezed

out of the cloaca. The organs or parts thereof that were not removed

were the upper part of the gullet from the crop to the throat, the lower

part of the same from the crop to the proventriculus, the proventriculus,

the gizzard, the ovaries, part or all of the oviduct, the heart, lungs, liver,

spleen and kidneys.

Two chickens of this lot were infected with the same parasitic arach-

noidea as was mentioned above. In other respects all the birds were

normal. The red corpuscles, as in the previous lot of chickens, were

completely destroyed by the freezing temperature (— 14° F.) of the

warehouse. Microscopic examination of the muscle fibers yielded results

similar to those observed on examination of the undrawn birds.

Determination of Bacteria.

In order that the results might be strictly comparable with those ob-

tained in the examination of the undrawn birds, samples were selected

from the corresponding muscles and parts, and the methods employed

throughout were identical.

The pectoral muscles contained small numbers of bacteria, ranging

from to 250 per gram weight. The species found were chiefly staphy-

lococci, a few streptococci and a short bacillus measuring approximately

1.5 micron by 0.7 micron when grown on agar.

The subclavius muscles contained smaller numbers of bacteria than

the pectorals, the range being from to 100 per gram weight. Bacillus

subtilis, micrococci, diplococci and a type of streptothrix were the micro-

organisms found. The coraco-branchialis longus contained streptococci,

staphylococcus alhus, streptothrix, bacillus prodigiosus and a short bacil-

lus resembling iacillus coli morphologically, but not on culture media.

The numbers ranged from 1 to 7 bacteria per gram weight.

The thigh muscles at their origins contained from 1 to 14 bacteria

per gram of tissue, while at or near the middle of the femur there were

150 to 200 per gram. After three days' exposure to room temperature

(72° F.), the number of bacteria at the latter point was found to be 610

per gram of tissue. Micrococci, streptococci, a spirillum, bacillus coli

or like and haciUus ramosus were isolated. It may be assumed, as was

pointed out above, that the high infection of the muscles at the middle

of the thigh is caused by reason of their relatively intimate contact with

the abdominal muscles, which act as a very ineffective, thin barrier be-

tween the intestines and the thigh in the undrawn chickens, and between

the peritoneum heavily seeded with bacteria and the thigh in the drawn
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chickens. The leg muscles contained from to 150 bacteria per gram

weight; on exposure, this number was raised but slightly, only 164 bac-

teria per gram of tissue being found. Staphylococci and bacillus coli,

or like organisms, were the only types found.

The abdominal muscles were always heavily infected, a condition to

be anticipated, considering that there was a copious seeding of the ab-

dominal cavities with bacteria during the process of drawing. By heat-

ing to 80° C. for twenty minutes, the bacteria present were foimd to be

either non-spore-bearing types or bacteria of non-resistant species, for

all were easily destroyed at this temperature. The numbers ranged from

1,344 to 19,900 per gram. Staphylococci were always present, associated

with greater or lesser numbers of aerobic bacteria. Xo anaerobes were

found, for the environment was not favorable to their development, al-

though they may have been, and probably were, present in latent condi-

tion.

The uropygium contained from 7,068 to countless numbers of bacteria

per gram weight of tissue. The usual aerobic bacteria were present, but

the predominating types were anaerobic bacilli, accompanied in certain

instances by colon or like bacilli. The cause of the vast difference in the

numbers of bacteria in the uropygium of the drawn as compared with

the undrawn chickens is obscure. The explanation may be found in the

treatment of the undrawn birds, which, it is remembered, were wiped

out after removal of the viscera; the cloth must have become rich in in-

testinal bacteria, and the water used to moisten the cloth may have

become heavily infected, some of the bacteria gaining entrance to the

oil gland of the appendage, thus raising the bacterial count.

The caudal vertebral muscles contained from 140 to 3,000 bacteria

per gram weight. Transitional colon bacilli were found, together with

forms of streptothrix and staphylococci.

When the crop was left intact, tests of the cavity of that organ gave

about the same results as those of the undrawn chickens, not over 33

bacteria being swabbed out with the sterile pledgets of cotton. In those

whose crops had been removed, the numbers of bacteria were invariably

noted as countless. Staphylococcus albus, staphylococcus citreus, staphy-

lococcus aureus and allied- staphylococci, streptococci, spirilli, hacillus

megaterium, hacillus coli and transitional forms of the same and some

anaerobic bacteria were found. In the examination of many birds the

gizzard was found to be missing, but when present the bacteria were never

found to exceed 1 per gram of tissue. Only the deep muscle tissue lying

below the epithelium was tested, for the surface of the organ was always

heavily coated with bacteria. Micrococci and one anaerobe were isolated.
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The spleen was more highly infected than the liver, the numbers of

bacteria in the former running as high as 47 per gram, while in the

latter organ there were never more than 2 per gram. Micrococci and a

short bacillus were found in the liver tissue, while micrococci only were

present in the spleen.

The peritoneal part of the pleuro-peritoneal cavity invariably contained

countless bacteria, excepting in one instance, when the yield was as low

as 12,380.

Exposure of the chickens for three days to room temperature caused

a rapid multiplication of the already countless bacteria, and the meat

was thereby made unfit for consumption. The bacteria were almost all

non-resistant, for exposure to 80° C. for twenty minutes reduced the

countless bacteria to 11 and less. Streptothrix, streptococci and staphy-

lococci were found, but the predominating types were intestinal bacteria,

such as bacillus coli and anaerobes. The pleural sacs were examined

after severing the oblique septa and swabbing out the cavities with sterile

pledgets of cotton. The numbers of bacteria were considerably smaller

than those found in the peritoneal part, the range being from 127 to

1,729 picked up on the pledget. Some of the bacteria were heat-resist-

ing, but no spore-bearing anaerobes were found. Typical colon bacilli,

together with transitional forms of the same, were almost invariably

found, showing that there had been a migration of these bacteria to this

region. Occasionally the heart blood was sterile, but as a rule aerobic

bacteria, such as bacillus subtilis and non-zymogenic types, were found.

Fermentation tests were made as with Series A by inoculating tissue

or pledgets of cotton after swabbing the epithelial surfaces in the differ-

ent cavities into peptonized beef broth, to which 1 per cent, of dextrose

had been added. The samples of tissue taken from the pectoralis never

contained bacteria capable of splitting dextrose. The same was true of

the samples taken from the subclavius, coraco-branchialis longus, the

dorsal origin of the thigh muscles, the middle of the thigh (except when

the bird was exposed to room temperature for varying periods), the

gizzard and the spleen. The caudal vertebral muscles were found to con-

tain typical colon bacilli, while the uropygium was usually infected with

transitional types of this bacillus. The leg muscles were sometimes

sterile, and sometimes they contained anaerobic bacilli. The abdominal

muscles were infected with anaerobes and other intestinal bacteria. The

latter were present in the liver tissue and likewise in the kidneys. As

was to be expected, zymogenic bacteria were invariably present in the

thoracic and peritoneal cavities of all birds. The predominating species

was not always the same, but varied with the individual birds. Bacillus
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coli or like species were frequently found ; anaerobes, though few in num-

bers, were generally present; bacillus cloacm were occasionally found;

micrococci and fungi were also present, but the former at least was sup-

pressed in the fermentation tubes by other bacteria.

In the examination of the body cavities it was found that 90 per cent,

of the bacteria present in the peritoneal part of the cavity were zymo-

genic types of undoubted intestinal origin; and 10 per cent., while ex-

erting no action on dextrose, may possibly have been derived from the

same source. Tests of the bacterial content of the pleural part of the

pleuro-peritoneal cavity showed that in 85.7 per cent, the bacteria present

were from the intestinal contents; when the pleural septa were not

broken, as in 14.3 per cent., the bacterial results were negative.

Summary, Lot I.

Results of the Bacteriological Examination of Drawn and Undrawn Chickens of

Lot I.

Muscle ok Part selected.
Undrawn Chickens. — Numbers of

Bacteria per Gram of Tissue.

Drawn Chickens.— Numbers of

Bacteria per Gram of Tissue.

Pectoralls

Subclavius, . . . .

Coraco-branchialis longus,

Thigh muscle at dorBal origin,

Thigh muscle at middle of
femur.

Leg (peroneus medius), .

Abdominal muscles,

Uropygium,

Caudal vertebral muscles,

Swab of crop cavity.

Gizzard,

Liver

Spleen

Bacteria swabbed out of peri-
toneal part of pleuro-peri-
toneal cavity.

Bacteria swabbed out of pleu-
ral part of pleuro-peritoneal
cavity.

Heart blood

to 500,

to 1.50,

Ito 4,

4 to 32,

50 to 400,

1 to 150,

72 to 1,200,

6,594 to 15,959,

32 to 37,

16 to 352 (swabbed out),

Oto 1,

4 to 6,

to 12,

62 to 2,200 (by exposure for
3 days at 72° F.,
23,4.'j"8 bacteria
swabbed out).

3 to 1,482(41,050 bacteria
swabbed out).

32,

Oto
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Comparative Table of the Types of Bacteria found in the Muscles and Cavities.

MoscLS OB Pabt selected.
Undrawn Chickens. — Varieties of

Bacteria.
Drawn Chickens. — Varieties of

Bacteria.

Pectoralis

Subclavius

Coraco-brancbialis longus,

Thigh muscle at origin (dor-
Bal).

Thigh muscle at middle of
femur.

Leg

Abdominal muscles, .

Uropyglum,

Caudal vertebral muscles,

Swab of crop cavity, •

Gizzard,

Liver, .

Spleen, .

Peritoneal part of pleuro-
peritoneal cavity.

Pleural part of pleuro-peri-
toneal cavity.

Heart blood.

Staphylococci and facultative
anaerobe.

Coccus, diplococcus and short
bacillus.

Staphylococci, ....

Staphylococci albus, b. subtilis,

streptothrix.

Micrococci, staphylococcus clt-

reus, streptothrix.

Micrococci, bacilli,

Staphylococci: citreus, aureus;
b. biityricus and other bacilli.

Staphylococci : albus, citreus and
aureus ; b. butyricus, strepto-
cocci, streptothrix, b. subtilis.

Streptothrix, staphylococci: al-

bus, aureus and citreus.

Staphylococci : albus, aureus,
,
citreus ; and chromogenic diplo-

' cocci.

Staphylococcus albus, .

Staphylococci : albus and citreus,

Staphylococci : albus and citreus.

Intestinal bacilli, diplococci, b.

coli, streptothrix, staphylo-
cocci: aureus, citreus, albus;
streptococci, b. subtilis.

Micrococci, intestinal bacteria,
staphylococci : aureus, citreus.

Micrococci and b. subtilis, .

Staphylococci, streptococci and
a short bacillus.

B. subtilis, micrococci, diplo-
cocci and streptothrix.

Streptococci, staphylococci albus,
streptothrix, b. prodigiosus
and a colon-like bacillus (mor-
pliologically).

Micrococci, streptococci, spirilll,

b. coli or like, b. ramosus.

Micrococci, staphylococcus cit-

reus, streptothrix.

Staphylococci and b. coll or like.

Staphylococci and aerobic bac-
teria.

Anaerobes, aerobes, micrococci
and colon-like bacilli.

Transitional colon bacilli, strep-
tothrix and staphylococci.

Staphylococci : aureus, albus,
citreus, etc.; streptococci, spi-
rilli, b. megaterium, b. coli,

and transitional forms and
anaerobic bacteria.

Micrococci and one anaerobe.

Micrococci and a short bacillus.

Micrococci.

Streptothrix, streptococci, staph-
ylococci, intestinal bacteria,
b. coli or like and anaerobic
bacilli.

B. coli or like, anaerobes and
micrococci.

B, subtilis.

Of the undrawn birds (Series A), 66.67 per cent, showed infection of

the peritoneal part of the pleuro-peritoneal cavity with intestinal bac-

teria, 22.22 per cent, showed coccus infection of this cavity and 11.11

per cent, possessed sterile cavities. The pleural part when tested showed

the presence of intestinal bacteria in 71.4 per cent, of all the birds; 14.3

per cent, showed a micrococcus infection, and in 14.3 per cent, the cavi-

ties were sterile.

Of the drawn birds (Series B), 90 per cent, showed intestinal bacterial

infection of the peritoneal part of the pleuro-peritoneal cavity, while the

remaining 10 per cent, showed infection with bacteria that may or may
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not have come from the intestine. The pleural cavities of 85.7 per cent,

of the birds were infected with bacteria of undoubted intestinal origin,

and of 14,3 per cent, they were sterile.

LOT II.— Chickens. Previous to Slaughter, fed on Hard Grain.

Series C.— Undrawn.

Series D. — Drawn.

Series C. — Undrawn.

The birds of Lot II. were like those of Lot I. in all respects, but prior

to slaughter were given hard grain rather than mash. Generally speak-

ing, their condition was normal, but four of them were infested by sub-

cutaneous arachnoidea, and in one of these the parasites at the time the

birds were frozen were working their way along the lymph channels of

the abdominal mesenteries. One bird had cystic degeneration of the

ovaries, another had a small tumor on the dorso-ventral mesentery, and

another had scabies of the feet. Other variations from normal consisted

in bruises and tears made during the process of plucking.

On being thawed at room temperature, the birds presented absolutely

no sign of decomposition. Microscopic examination of the blood showed

that the red corpuscles had been destroyed by freezing, so that the blood

vessels and heart contained serum colored with free hemoglobin but no

erythrocytes. The muscle fibers from all parts were normal.

Determination of Bacteria.

The bacteria in the pectoral muscles were so few in number as to be

practically negligible. They ranged from to 34 per gram of tissue,

and included staphylococcus alius, staphylococcus aureus, hacillus subti-

lis, diplococci, and short non-z}Tnogenic bacteria. After exposure to room

temperature for several days intestinal forms were found. The pecto-

ralis was sterile after soaking in water and subsequent exposure to 72° F.-

for twenty-four hours. The subclavius never contained more than 3 nor

fewer than 2 bacteria per gram; and after forty-eight hours' exposure to

72° F. only 1 bacterium per gram was found; bacillus svhtilis and one

type of streptothrix were isolated. The coraco-branchialis longus con-

tained from 1 to 6 bacteria per gram of tissue, but these increased in

number to 971 per gram by two days' exposure to room temperature,

bacillus subtilis, streptothrix and two unidentified bacilli were isolated.

The thigh muscles at their dorsal origin contained from to 26 bacteria

per gram of tissue, while at the middle of the femur the tissues were



No. 34.] POULTRY KEPT IN COLD STORAGE. 301

sterile excepting once, when 3 bacteria were found. On thawing the bird

in cold water for twenty-four hours, with subsequent exposure to 72° F.

for another like period, the numbers were raised to 183 per gram. The

organisms isolated from the tissues at the dorsal origin of the thigh

muscles w^ere staphylococcus albus, staphylococcus ciireus and fungi, while

those found at the middle of the femur were staphylococcus albiLS and

allied forms of cocci, hacilliis suhtiUs and intestinal bacteria. From the

bird soaked in water for twenty-four hours, t}^ical colon bacilli were

isolated. The leg muscle of one chicken contained 36 bacteria per gram,

and that was the only case in which there was more than 1 bacterium per

gram. Staphylococci and types of streptothrix were found, but on ex-

posure to room temperature for several days colon and other intestinal

bacteria were found ; and this was the case also with birds soaked in cold

water and exposed to room temperature for twent3^-four hours. By this

method of treatment, which is usual in the trade, the bacteria per gram

were increased in number to 176.

The abdominal muscles contained from to 6 bacteria per gram,

—

all micrococci. By exposure to 72° F. for forty-eight hours after thaw-

ing at room temperature the number per gram increased to 1,550. Tran-

sitional colon bacilli were practically the only invading forms, conditions

not being favorable to the development of anaerobic bacilli.

The uropygium yielded larger numbers of bacteria,— from 12 to 310

per gram. These included micrococci, hacillus suhtilis, transitional colon

bacilli and other intestinal bacteria. The caudal vertebral muscles con-

tained 4 to 18 bacteria per gram. The epithelial surfaces of the crop

and those of the adjacent tissues when swabbed out yielded from 8 to 11

bacteria. Staphylococcus albus, bacillus subtilis, bacillus ramosus and

bacillus spinosus were isolated from these parts. The gizzard, liver and

spleen contained not more than 5, 1 and 3 bacteria, respectively, per

gram, and staphylococcus albus was the only species found. The exam-

ination of the cavities consisted as before in swabbing the epithelial

tissues with bits of sterile cotton, and determining the number of bac-

teria picked up, as well as their species. From the peritoneal part of

the pleuro-peritoneal cavity from 13 to 1,732 bacteria were picked up by

the cotton swab ; soaking in water for twent}^-four hours and exposure to

72° F. for twenty-four hours raised the number of bacteria to 20,199,

After exposure to room temperature for two days, 13,266 bacteria were

gathered by the swab in the peritoneal part of the cavity. Staphylo-

coccus albus, staphylococcus citreus, bacillus subtilis, bacillus coli and

like bacilli and bacillus cloaca were found, and after exposure to room

temperature there were found anaerobic bacteria also. In connection
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with the penetrating and migratory powers of intestinal bacteria, it was

shown that, of the birds thawed at room temperature and subjected to

no further exposure, 41 per cent, were found to contain no intestinal

bacteria in the peritoneal part of the pleuro-peritoneal cavity, and of the

remaining birds only 25 per cent, contained z}Taogenic bacteria of prob-

able intestinal origin. The pleural part of the pleuro-peritoneal cavity

contained much fewer bacteria, the numbers picked up by the pledget

of cotton ranging from 1 to 433. After soaking in water for twenty-

four hours and exposure to 72° F. for a like period the number of bac-

teria found was 1,705. The organisms were largely intestinal bacteria,

whose migration from the intestine had been facilitated and accelerated

by the immersion. Staphylococcus albus, staphylococcus citreus, staphy-

lococcus aureus and allied forms, streptococci, hacillms suhtilis, strepto-

thrix, moulds, bacillus coli, transitional forms of bacillus coli, bacillus

cloacce, bacillus megaterium, bacillus butyricus and other bacilli were

identified. ISTo intestinal bacteria were found in the pleural part of the

cavity in 30.9 per cent, of the birds, and no zAnnogenic types were found

in. 38.4 per cent. ; but 30.7 per cent, contained very active intestinal

bacilli.

After complete thawing, one chicken was exposed five days to room

temperature (72° F.), and then examined. The gullet region of the

neck was found to be discolored, the prevailing color being a brownish-

red; the crop, seen through the skin over the organ, was pale green in

color and slightly dilated, owing to gas production within its walls; the

right and left sides immediately posterior to the ribs showed a slight

greenish discoloration and gas beneath the skin; the abdomen was much

distended by gas in the intestines; and the cloaca had become sealed by

the drying of the mucus, and was surrounded by a green area deeper in

color than that of the crop. The pectoral, thigh and leg muscles were

still firm, and, although giving off foul odors, were but slightly below the

normal in appearance.

The pectoralis muscle contained countless bacteria per gram, mostly in-

testinal forms, consisting of facultative non-spore-bearing aerobic bacilli

as predominating types, mixed with obligatory and facultative anaerobes

in non-spore-bearing condition. The thigh contained 19,845 bacteria per

gram, chiefly spore-bearing and non-spore-bearing anaerobes, with small

numbers of facultative aerobes of intestinal origin. The leg muscles con-

tained 9,866 bacteria per gram, chiefly facultative aerobic bacilli of in-

testinal origin. The peritoneal and pleural parts of the pleuro-peritoneal

cavities contained countless facultative anaerobes.

Fermentation tests of samples corresponding to those collected for the

purpose of determining the bacterial content were made from each bird.
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The pectoralis contained no zymogenic bacteria, but after the bird was

soaked in water for twenty-four hours transitional colon bacilli were

found; and after exposure, facultative aerobes and anaerobes capable of

splitting dextrose were isolated. The subclavian muscles were found

to yield no zymogenic bacteria. The coraco-branchialis longus, the

thigh muscles at their dorsal origin and at the middle of the femur, the

abdominal muscles, the swab of the crop cavity, the gizzard, liver and

spleen in the unsoaked and unexposed birds showed no infection with

intestinal zymogenic bacteria; while tests made of the coracoid muscles,

thigh, leg and abdominal muscles from water-soaked and exposed

chickens showed heavy invasion by intestinal bacteria of the aerobic and

anaerobic types. Concerning the general nature of the bacterial infec-

tion, it was shown that of all the chickens tested 40 per cent, gave evi-

dence that bacteria had passed through the intestinal wall to the

peritoneal part of the pleuro-peritoneal cavity, 33% per cent, showed in-

fection by aerobes not of the fermentative class, and in 26.6 per cent, the

peritoneal cavity was sterile. The pleural part of the pleuro-peritoneal

cavity showed coccus infection in 18.19 per cent., zymogenic bacteria of

probable intestinal origin in 54.54 per cent, and sterility in 27.27 per

cent.

The results of the exposure experiments may be summarized as fol-

lows :
—

Exposure, Two Days.— General evidence of decomposition along the

course of the gullet, at the crop, at the cloaca, all having assumed a pale

to moderately deep green color, and along the course of the peripheral

veins, the most prominent of which were those of the wings, the jugulars

and the subclavians. The liver was slightly below normal in appearance

;

there was fermentation with gas production in the auricles of the heart

and also in the pericardial fluid; the intestines were collapsed and the

contents were fluid. The subclavius contained but 1 bacterium per gram,

the coracoid muscles 971 and the abdominal muscles 1,550 per gram; the

heart blood yielded 12,852 bacteria per loop (loop = 3 m.m. diameter),

and the peritoneal part of the pleuro-peritoneal cavity yielded 13,266 to

the pledget of cotton passed over the epithelial surfaces. The pectoralis,

coracoid and abdominal muscles contained many intestinal bacteria, and

the same was true of the pleuro-peritoneal cavity, but tests for anaerobic

bacteria were negative.

Exposure, Five Days.— At the end of five days the colors mentioned

above had become deeper in shade throughout, and in addition there was

gaseous fermentation in the crop, in the intestines and beneath the skin.

Offensive odors of decomposition were given off from the carcass and
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from the excised deeper muscles and the superficial muscles, although

both were but slightly below normal in appearance. The pectoralis con-

tained countless intestinal bacilli per gram, the micrococci having been

suppressed; the thigh contained 19,845 and the leg 9,866 per gram.

In the pleuro-peritoneal cavity bacteria swarmed in countless num-

bers. All parts contained intestinal bacteria, but the thigh and peri-

toneal part of the pleuro-peritoneal cavity were the only places where

tj'pical resistant spore-bearing anaerobes were found. Decomposition at

this time was being carried on almost entirely by facultative aerobic

bacilli, the anaerobes not being in the proper environment for develop-

ment to any appreciable extent.

Thawing in Water for Twenty-four Hours and Subsequent Exposure

to 72° F. for Twenty-four Hours. — The soaking process facilitated bac-

terial development, and the bird exposed for twent}'-four hours to 72° F.,

after twenty-four hours immersion in water, was found to be in a more

advanced stage of decomposition than the one exposed for forty-eight

hours, described above. The pectoralis contained diplococci only; the

leg muscle contained 176 bacteria per gram, consisting of staphylococci

and transitional colon bacilli; the thigh at the middle of the femur

}-ielded 183 bacteria per gram, including staphylococcus albus and re-

lated micrococci, together with c-olon bacilli or like; the peritoneal part

of the pleuro-peritoneal cavity gave 20,199 bacteria to the pledget of

cotton, and the pleural part gave 1,70-5, in each case the tj'pes repre-

sented being aerobic and probable anaerobic bacilli, together with micro-

cocci, most of which were undoubtedly of intestinal origin. During the

period of soaking there was an absorption of about 9 per cent, of water

by weight.

Seeies D. — Drawn.

The chickens of this lot were not drawn in the same manner as those

of Lot I., for in the majority of the birds all the organs except the kid-

neys, lungs and heart had been removed. In 25 per cent, of the birds

the crops and gullets were intact. By this method of drawing, anaerobic

conditions were rendered most unfavorable, and, if the operations had

been carried out in a more careful manner, so as not to spill the contents

of the intestines over the tissues, the birds might have been able to with-

stand exposure for considerable time; but, as is shown below, the cavities

were even more extensively seeded with bacteria than those of the corre-

sponding series of Lot. I. The coracoid arch was invariably plugged

air-tight by the trachea, gullet and large blood vessels, together with their

attachments; but a similar condition did not exist at the posterior end.
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for there was a large piece of skin and abdominal muscle removed from

the ventral side of the carcass, in company with the cloaca, thus leaving

a hole of approximately two to three inches in diameter, which offered

abundant opportunity for the entrance of oxygen to the cavity, thus in-

terfering with anaerobic growth.

Leaving the lungs, kidneys, crop, gullet and small pieces of liver in

the cavity was objectionable, because their presence favored the develop-

ment of such aerobes as carry on the primary processes of decomposition

of flesh.

With the exception of scabies of the feet in two instances, and the

usual abrasions of the skin, all the birds were normal.

Determination of Bacteria.

The pectoralis contained from to 6 bacteria per gram : lacillus sub-

tilis, staphylococcus alius and related types, and other bacilli of a non-

fermentative nature. The subclavius was invaded to a slightly higher

degree, the numbers ranging from to 20 per gram : staphylococcus alhus

and allied species, streptothrix, hacillv^ subtilis and transitional colon

bacilli or like were the species found. The coraco-branchialis longus

yielded 2 to 1,049 bacteria per gram; staphylococcus alhus, staphylo-

coccus citreus, streptothrix and haciUus coli were isolated. The thigh

muscles at their dorsal origins were more highly infected with bacteria

than the parts at the middle of the femur, the numbers ranging from 13

to 1,311, and from 2 to 340, respectively, per gram. At their origin the

thigh muscles yielded staphylococcus alhus and allied forms, hacillus suh-

tilis and hacillus lactis aerogenes as determined by morphological and

biochemical tests; from the muscle at the middle of the femur hacillus

subtilis, staphylococcus alhus and a transitional colon bacillus were iso-

lated.

The leg muscles yielded from to 57 bacteria per gram; streptothrix,

staphylococcus alhus, streptococci, hacillus suhtilis and other aerobic

bacilli. The abdominal muscles were but slightly infected with bacteria,

the numbers ranging from 6 to 99 per gram; staphylococcus alhus,

hacillus coli and non-spore-bearing bacilli of a possible anaerobic charac-

ter were found. The uropygium was found to contain the usual large

number of bacteria when no care was exercised to avoid the oil gland or

tubules, but when only the tissues well away from the gland were selected,

the numbers of bacteria ranged from 4 to 6 bacteria per gram. Bacil-

lus suhtilis, staphylococcus alhus, staphylococcus citreus, etc., were the

types isolated. The caudal vertebral muscles contained but to 7 bac-

teria per gram, and hacillus suhtilis was the prevailing species found.
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When the crop was intact, the pledget of cotton swabbed over the epithe-

lial surfaces picked up from 2 to 30 bacteria. Streptococci, staphylo-

coccus alhus, streptothrix and unidentified bacilli, but no obligatory or

facultative anaerobes, were present. The gizzard, liver and spleen had

been removed from each bird in the process of drawing, so the tests of

these tissues were necessarily omitted. The heart blood contained as

high as 48 bacteria per loop (loop = 3 m.m. diameter). These included

staphylococcus alhus, bacillus subtilis, streptococci, and short and long

unidentified bacilli. As was anticipated, the peritoneal part of the pleuro-

peritoneal cavity was heavily seeded with bacteria, which, with one

exception (20,199 bacteria on the cotton pledget), were present in count-

less numbers. Streptococci, staphylococcus alhus and related groups, sar-

cine tyipes, bacillus coli, bacillus cloaccB, transitional colon bacilli, other

aerobes, a non-spore-bearing bacillus of a probable anaerobic type and

fungi were isolated. The pleural part of the pleuro-peritoneal cavity

contained fewer bacteria, but the species represented were practically the

same as those found in the other part of the cavity, except for the addi-

tion of a streptothrix. From 1,351 to comitless bacteria were picked up

by the pledget of cotton which was passed over the walls of the pleural

cavities. The heart blood contained from to 48 bacteria per loop of

blood (loop = 3 m.m. diameter) consisting of streptococci, staphylococcus

alhus, bacillus subtilis, cocci, non-z}Tnogenic bacilli and moulds.

One bird of this series was immersed in water for twenty-four hours,

and after further exposure to 72° F. for twenty-four hours it was ex-

amined with the following results: the pectoralis yielded 2,261 bacteria

per gram; the thigh at the middle of the femur, 197; the leg, 169: the

heart blood, 3,315 per loop (loop = about 3 m.m. diameter) ; and both the

peritoneal and pleural parts of the pleuro-peritoneal canity gave much

larger numbers than were yielded by birds thawed at room temperature,

but with both kinds the organisms were countless.

The autopsy records of the drawn and undrawn chickens thawed in

cold water by complete immersion for twenty-four hours and then subse-

quently exposed to 72° F. for twenty-four hours are herewith presented:

the heads of both were discolored by initial mortification; the necks of

both were brownish-red in color along the course of the jugular veins

and greenish along the course of the gullet to the crop ; the crop of neither

had been removed, and this organ as seen through the skin was of mod-

erately deep green color; the under side of both wings of both were

reddish-brown along the course of the veins; the same condition was

observed in both birds along the course of the subclavian veins; and,

finally, the knees of both were reddish-brown.

Briefly stated, primary decomposition due to bacterial action was tak-
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ing place along the course of the blood vessels which offered paths of

least resistance to the bacteria, and this condition explains the high in-

fection of the heart blood, as reported above. The undrawn chicken gave

off odors of decomposition from the neck, head and skin; the feces were

odorless; the liver was normal in appearance; the heart was abnormal,

on account of a marked fatty infiltration of the tissues, and there was

a heavy infection with subcutaneous calcified parasitic arachnoidea. The

drawn chicken was in the same condition, excepting as to the internal

organs that had been removed. The pectoralis, leg, thigh, heart, blood

and the pleuro-peritoneal cavity, in other words, the entire body, was

heavily infected with intestinal bacteria, mostly of the aerobic non-spore-

bearing class. The thigh, which is close to the pleuro-peritoneal cavity,

with only the thin abdominal muscles and the peritoneum intervening,

was heavily infected with intestinal bacteria, and so was the pleuro-

peritoneal cavity. The leg was but slightly infected with intestinal bac-

teria, and the pectoralis of the undrawn chicken was infected with dip-

lococci only.

The conclusion to be drawn from the comparative studies of drawn

and undrawn chickens kept under identical conditions is that the extent

of decomposition at the end of the first twenty-four hours' exposure is

greater in the drawn than in the undrawn.

One chicken of this series was thawed at room temperature and ex-

posed for fortA^-eight hours at 72° F., and then examined. The crop and

gullet, as far as the angle formed by the bones of the lower jaw, were

pale green; through the skin was seen a brownish-red color along the

course of the blood vessels of the neck; the knee joints were reddish-

browTi; but the under side of the wings, the legs, and in fact all the rest

of the exterior of the carcass, were normal. From the body cavity were

given off moderately sour, offensive odors, indicative of putrefaction.

The pectoralis was infected with micrococci only; the coracoid muscles

with micrococci and non-zymogenic bacteria; the subclavius, abdominal

muscles and the pleuro-peritoneal ca\dty were moderately infected with

intestinal bacteria. The pectoralis yielded 12 bacteria per gram; the

subclavius, 145; the coracoid muscles, 20; the abdominal muscles, 660;

and the pleuro-peritoneal cavity, vast numbers of bacteria and fungi.

Every opportunity was given the aerobic bacteria for development, and,

as the pleuro-peritoneal cavity was heavily seeded with intestinal aerobes

during the process of drawing, decomposition in its primary stages pro-

ceeded with extreme rapidity, for aerobes are the causal agents of the

primary and terminal stages of decomposition, and anaerobes of the in-

termediate stage.
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Comparison of the Stages of Decomposition of 3 Drawn and 3 Undrawn

Chickens through Six Days. (Temperature, 72° F.)

Undrawn :
—

One Day. — All three birds showed a darkening of the skin along the

course of the jugular veins. No odor. No discoloration of cloaca, and

but a very slight discoloration of the crop region.

Two Days. — The courses of the blood vessels near the periphery were

marked by a reddish-brown discoloration, which was not confined en-

tirely to the vessels, but extended more or less into the surrounding

tissues. The gullet course, the crop and cloaca had assumed a pale green

color. No odor from the carcass.

Three Days. — The color changes were more marked than on the sec-

ond day, and there was a very slight odor of decomposition. The skin

of the legs and breast of chicken No. 3 was found to be drying rather

than decomposing.

Four Days. — Chickens Nos. 1 and 2 showed a deeper shade of color

change in the parts mentioned above, and, in addition, there were green

patches on the sides of the thorax, on the back and over the scapulae.

From the back a heavy odor of decomposition was given off. Chicken

No. 3 was dried to a greater extent, the legs and thighs being chiefly

affected. There was no decomposition along the dorsal surface.

Five Days.— The first evidence of fermentative changes was found on

the fifth day, when the crop, abdomen and cloaca were slightly distended

by gas. Chicken No. 3, though giving little evidence of decomposition

in color changes, was slightly inflated in the abdomen.

Six Days. — The only changes noted were a marked increase in gas

production and an increase in intensity of the odors of decomposition.

The intestines were greatly distended by gas, but the organs were but

slightly below normal in appearance. Anaerobic decomposition without

the aid of aerobes was the cause of the condition. At this stage the birds

were turned over to the chemist.

Drawn :
—

One Day. — The course of the jugular veins was marked by a reddish-

brown discoloration of the skin; the crops were darkened or of a pale

green color. More or less marked odor of decomposition was given off

from the opened pleuro-peritoneal cavities.

Two Days.— Increased color changes. The odors given off from the

cavities were very sour and fairly offensive.

Three Days. — The gullet tracts and crops of two chickens were black-

green in color, but No. 3 still retained a moderately green color. The
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sides of the thorax were pale green. Very offensive odors of decomposi-

tion were given off from the skins and from the cavities.

Four Days. — The gullet course and the crop of one chicken were

practically black; of another they were very dark green; while in the

third they remained moderately deep green. The legs and thighs and

small areas of the backs of two birds were drying, rather than decompos-

ing. From the fatty areas of the skin, oil was being forced out by the

collection of gas beneath the skin. Very offensive odors were given off

from all three.

Five Days. — A general discoloration of all the birds, increased gas

production beneath the skin and an increasing intensity in offensive odors

were noted.

Six Days. — Unlike the condition obtaining in the undrawn chickens,

we have to do with aerobic decomposition of animal tissue; and, as the

aerobic bacteria accomplish the primary decomposition of meat, the ex-

tent of decomposition may necessarily be expected to be farther advanced.

The external condition of the chickens was not much changed from the

fifth day.

Incomplete drawing of the chickens left pieces of liver, parts of the

oviducts and ovaries, all or parts of the lungs and the kidneys, and these

were to a great extent rendered soft and gelatinous, and the cavities were

coated throughout with slimy growths of the various bacteria. The

muscles were still firm, but gave off very offensive odors of decomposition.

The joints were easily separated from their attachments, which had been

broken down. The bone marrow was scarlet and slightly abnormal. At

this point the birds were turned over to the chemist.

The freezing of the chickens caused changes that rendered the de-

velopment of the bacteria in the tissues easier than would have been the

case if the meat had not been frozen.

Two facts were shown conclusively in the examination : first, the blood

corpuscles, with the possible exception of the nuclei of a few leucocytes,

were destroyed by the freezing and thawing processes; and second, the

primary lines of decomposition were along the course of the large blood

vessels.

"With undrawn chickens anaerobic conditions are most favorable, but

the changes may be slight when the anaerobes are working alone. With

drawn birds aerobic conditions are most favorable, and there are vast

numbers of aerobic bacteria present to carry out the first stages of de-

composition.
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Summary, Lot IL

Results of the Bacteriological Examination of Drawn and Undrawn Chickens of

Lot II

.

Muscle or Part selected.
Undrawn Chickens. — Numbers of

Bacteria per Gram of Tissue.
Drawn Chickens. — Numbers of

Bacteria per Gram of Tissue.

Pectoralis,

Subclc'iviuB,

Coraco-branchialis longus,

Thigh muscle at origin, .

Thigh muscle at middle of
femur.

Leg (peroneus medius), .

Abdominal muscles,

Uropygium,
Caudal vertebral muscles.
Swab of crop cavity,

Gizzard, ....
Liver, ....
Spleen, ....
Bacteria swabbed out of peri-

toneal part of pleuro-perito-
neal cavity.

Bacteria swabbed out of pleu-
ral part of pleuro-pevitoneal
cavity.

Heart blood.

Oto 34,

3 to 3

1 to 6 (971 l)y 2 days' ex-
posure).

Oto 26
to 3 (183 by immersion in

water).
1 to 36 (176 by immersion in

water)

.

to 6 (1,550 by 2 days' ex-
posure).

12 to 310
4 to 18
8 to 11 (bacteria swabbed

out).
to 5

Oto 1

Oto 3

13 to 1,732 (20,199 by immersion
in water and subse-
quent ex])09iire 24
hours. 13,266 by 2

days' exposure).

Ito 423 (1,705 by soaking in
water 24 hours and
exposure 24 hours).

Oto 3 per loop (loop— 3.
m.m. diameter).

Oto 6 (12 by 2 days
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Comparative Table of the Types of Bacteria found in the Muscles and Cavities

— Concluded.

MoscLE OR Part selected.
Undrawn Chickens. — Varieties of

Bacteria.
Drawn Chickens. — Varieties of

Bacteria.

Uropygium,

Caudal vertebral muscles, .

Crop cavity

Gizzard, . . . .

Liver,
Spleen,
Peritoneal part of pletiro-

peritoneal cavity.

Pleural part of pleuro-
peritoueal cavity.

Heart blood.

Micrococci, b. subtil is, transi-
tional colon and intestinal
bacilli.

Micrococci, staphylococcus al-

bus, b. suljtilis.

Staphylococcus albus, b. subtilis,

b. ramosus and b. spinosus.
Staphylococcus albus, .

Staphylococcus allnis, .

Staphylococcus allnis, .

Staphylococci: albus, citreus;
b. subtilis, b. coll and like,

b. cloacre and by exposure to
72° r. anaerobic bacilli.

Staphylococci : albus, citreus,
aureus and allied forms; strep-
tococci, b. subtilis, strep to

-

thrix, moulds, b. coli, transi-
tional colon bacilli, b. mega-
terium and b. bulyricus.

Streptothrix, b. subtilis,

B. subtilis, staphylococci: albus,
citreus; and allied cocci.

B. subtilis.

Streptococci, staphylococcus -al-

bus and streptothrix.
Organ removed during drawing.
Organ removed during drawing.
Organ removed during drawing.
Streptococci, staphylococcus al-

bus and allied cocci, sarcine
tyiies, b. coli, b. cloaca', transi-
tional colon bacilli, anal-robes
(?), fungi.

Streptococci, staphylococcus al-

bus and allied cocci, strepto-
thrix, sarcine types, b. coli,

b. cloaca^ transitional colon
bacilli, anaerobes (?), fungi.

Streptococci, micrococci, staphy-
lococcus albus, b. subtilis,
moulds, non-zymogenic bacilli.

Soaking drawn and undrawn chickens in water for the purpose of

thawing caused an absorption of 9 per cent, of water by weight and a

general infection of the tissues with intestinal bacteria.

The comparison of the drawn and undrawn chickens that had been

soaked in water and then exposed for twenty-four hours shows the drawn

chickens to have been more heavily infected than the undrawn, but both

had been heavily invaded by intestinal bacilli.

The comparison of a drawn and undrawn chicken, each exposed to

72° F. for two days, showed the muscles of the undrawn bird to have

been more heavily invaded with bacteria than those of the drawn, but

the reverse was true of the pleuro-peritoneal cavities.

The major part of the decomposition of the drawn chicken was taking

place in the cavity, with the result that this bird was decomposed to a

greater extent than the other.

Exposure of an undrawn chicken for five days to 72° F. brought about

a more universal invasion of the tissues by intestinal bacteria than existed

at the end of two days.

Exposure of three drawn and three undrawn chickens, after thawing

at room temperature, to 72° F. for six days showed that the undrawn

chickens decomposed less extensively than the drawn. The explanation

of this fact may be that the primary decomposition is produced by aerobic

bacteria, in order that intermediary stages may be carried on by the
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anaerobes. The condition of the drawn chickens was at the optimum
for aerobic development, while in the undrawn chickens the anaerobic

conditions were most favorable for the growth of anaerol)es.

LOT III. — Chickens. Bought in the Public Markets.

Series E. — Undrawn.

Series F. — Drawn.

Series E. — Undrawn.

The chickens of Lot III. were purchased from various poultrymen in

the public market, and submitted as soon as possible to bacteriological

and chemical examination. The information whether or not each bird

had been in cold storage at some time in its history was seldom obtained,

and accordingly no conclusions can be drawn so far as the cold-storage

problem is concerned; but the examinations give us definite information

of the true condition of some of the worst-looking poultry seen in

markets.

The birds exposed to the atmosphere for varying periods during the

winter months cannot become decomposed to such an extent as those

exposed to the warm temperatures of summer; and it must be borne in

mind that the birds of this lot were obtained in cold weather, when the

conditions were most unfavorable to bacterial development.

Chicken No. 1. -— Weight, about 3 pounds. Sent to the laboratory on

Peb. 21, 1907, wrapped in paper with No. 2 and No. 3. The general

appearance was unsightly, and decomposition was evident to the sense

of smell. Subcutaneous fat only moderate in amount. The muscles of

the back were exposed by tearings of the skin; the left wing was broken

and the skin over the area of the post patigium was slightly decomposed.

The feet were normal. The subcutaneous parasite mentioned above was

present. The small amount of intestinal contents was in a more or less

fluid condition. Examination of the deep muscles, such as the subclavius,

showed the muscle fiber striations to be normal. The pectoralis muscle

yielded 10,859 bacteria per gram, staphylococcus alhus and allied cocci,

and unidentified non-zymogenic bacilli of possible intestinal origin. The

subclavius yielded 1,066 bacteria per gram, of the same species as those

isolated from the pectoralis. The leg muscles were dry and undecom-

posed, and yielded but 2 bacteria per gi-am, bacillus subtilis and another

obligatory aerobe. The pleuro-peritoneal cavity contained numerous anae-

robic bacilli, hacillus hutyricus predominating, but facultative aerobes

were also found.

ChicTcen No. 2. — Weight, about 3 pounds. The skin was much torn

and the flesh showed many bruises. From the exposed muscles of the

back a slightly offensive odor of decomposition was given off. The uro-
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pygimn stood out prominently, on account of the emaciated condition of

the carcass. The pericardium had disappeared, possibly as a result of

bacterial activity; the pancreas was soft and partially decomposed; and

the liver, though not decomposed to any appreciable extent, was much

below normal. The intestinal contents were in fluid state, but there

were found no necrotic patches on the walls of the intestine. The pecto-

ralis yielded 188 bacteria per gram, staphylococcus alhus, staphylococcus

citreus, staphylococcus aureus, a chromogenic diplococcus, bacillus suh-

tilis and two types of anaerobes. The subclavius yielded 2,862 bacteria

per gram, bacillus subtilis, staphylococci, one spore-bearing and one non-

spore-bearing anaerobe like one of the two found in the pectoralis. The

leg muscles yielded 1,998 bacteria per gram, staphylococcus alhus, staphy-

lococcus aureus, staphylococcus citreus and one anaerobe. The liver gave

94 bacteria per gram, staphylococci and aerobic bacilli. No heat-resistant

anaerobes were found in the abdominal muscles.

Chicken No. 3.— Weight, 5 pounds. Condition unsightly ; many

bruises and breaks in the skin. The skin over the crop showed that

decomposition had gone on in that region. There was also slight evi-

dence of decomposition of the skin of the left leg, thigh, wings and back.

The pectoralis }ielded 20 bacteria per gram, staphylococci, streptococci,

aerobic bacilli and two facultative anaerobes. The subclavius gave 2 bac-

teria per gram, aerobic bacilli and staphylococcus albus. The thigh

yielded 733 bacteria per gram, staphylococci, diplococci and bacillus

hutyricus (?). The pleuro-peritoneal cavity was in a worse condition

than in the case of chickens Nos. 1 and 2.

Chichen No. Jf..
— Received March 6, 1907. Beyond scabies of the

feet, the bird was normal. The intestines were collapsed, but normal.

The pectoralis was sterile; the thigh muscle at the dorsal origin was

sterile; the heart muscle contained 2 bacteria per gram, a small micro-

coccus and a non-zymogenic aerobe; the peritoneal part of the pleuro-

peritoneal cavity contained micrococci and intestinal bacteria of the

anaerobic and aerobic types; the abdominal muscles contained aerobes

and anaerobes, some of which were zymogenic.

Chichen No. 5. — Weight, 2^ pounds. Bought on March 12, 1907.

Appearance unsightly; color, dark brownish-red. Condition dry. De-

composition not evident. The intestines were empty. The pectoralis,

leg muscles, thigh muscles at their origin, liver tissue and swabs of the

peritoneum were found to yield no anaerobes. The pectoralis contained

1 bacterium per gram, a micrococcus; the leg muscles were sterile; the

thigh muscles at their origin contained 8 bacteria per gram, chiefly micro-

cocci; the liver contained 59 per gram, all micrococci; and the pledget

of cotton swabbed over the peritoneum 3delded 1,541 bacteria, all aerobic.

Chichen No. <5. — Weight, 2^ pounds. Purchased March 12, 1907.
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Skin reddish-brown in color and closely adherent to muscles, as a result

of exposure and drying. The skin over the crop was colored faintly

green by the contents of that organ, but there was no other evidence of

decomposition. The intestines were empty. The pectoralis yielded small

numbers of obligatory aerobic bacilli; the subclavius and leg muscles

were sterile; the thigh muscles yielded 2 bacilli per gram, bacillus sub-

tills and a facultative anaerobe. The pledget of cotton passed over the

peritoneum yielded 289 intestinal bacteria of the facultative anaerobic

type.

Chicken No. 7.— Weight, 3 pounds. Purchased March 12, 1907.

The skin was dried, but there was no evidence of any decomposition.

The intestines were empty. The pectoralis yielded one coccus (staphylo-

coccus alius) per gram; the subclavius gave 42 bacteria per gram, staphy-

lococcus albus, streptococci and bacilli of doubtful intestinal origin; the

leg muscles were sterile ; the thigh muscles gave 1 coccus per gram ; and

the peritoneal part of the pleuro-peritoneal cavity contained countless

intestinal bacteria, chiefly of the facultative aerobic class. No anaerobes

were demonstrated, although they were probably present.

ChicJcen No. 8. — Purchased April 15, 1907. The general appearance

was unsightly; the neck was discolored along the course of the gullet.

The skin was in a water-soaked and cheesy condition, but gave off no

putrefactive odors. The cloaca was surrounded by skin of a pale green

hue, indicative of decomposition in its primary stage. Examinations

were made to determine the presence of bacteria capable of producing

putrefaction, but there was no evidence to show that the tissues had

undergone any appreciable decomposition. The pectoralis contained 33

bacteria per gram, but among them were to be found no intestinal or

putrefactive bacilli. The leg muscles were sterile. The thigh muscles

yielded 22 bacteria per gram, micrococci and non-zymogenic bacteria,

probably from the intestine. The abdominal muscles gave 202 bacteria

per gram, all of intestinal origin, but they exerted no action on dextrose.

From the peritoneal part of the pleuro-peritoneal cavity 111,780 bacteria,

— micrococci and intestinal facultative aerobic bacilli, but no anaerobes,

— were swabbed with the pledget of cotton from the peritoneum. Tests

for anaerobes in the pectoralis, leg, thigh and abdominal muscles were

negative.

Series F. — Deawn.

Chicleen No. 9. — Sent in on April 4, 1907, with the statement that

the carcass had been exposed to the air from March 11 to April 4, 1907,

or a period of three and one-half weeks. There was a slight reddish-

brown discoloration along the neck, back, right and left hips, left thigh,

wings at the joints and the areas over the scapula; also a slight greenish
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color along the course of the gullet and over the crop cavity. These dis-

colored areas corresponded very closely to those found in the chickens

exposed to 73° F. in the laboratory, when the primary decomposition

was along the course of the blood vessels. The oil gland had been cut

into with some sharp instrument; the head had been removed and the

skin tied just above the vertebrae; the feet were chopped off at the heels..

The heart, lungs, kidneys, lower gullet, proventriculus, gizzard, liver,

spleen and part of the oviduct and ovaries were present. The odor given

off from the cavity was sour, but only slightly offensive, although there

was still a trace of putrefaction. The fat, dry and dark colored, had

undergone extensive post-mortem change; and the gizzard, which had

been smeared with yolk from a broken egg, was coated with a more or

less uniform viscid, slimy covering of bacteria and fungi. The pecto-

ralis yielded 27 bacteria per gram, all of which were intestinal bacilli

of the facultative, putrefactive aerobic class. The thigh contained 544

bacteria per gram, consisting of staphylococcus alhus and intestinal bac-

teria. The leg muscles contained 1 streptothrix per gram, but no other

kinds of bacteria. The peritoneal and pleural parts of the pleuro-peri-

toneal cavities contained countless facultative anaerobic and facultative

aerobic, and some obligatory aerobic bacteria, the first two classes of

which exerted putrefactive action on the viscera and tissues, as proved

by the slightly offensive odors given off and the butyric acid formation.

Beside the bacteria in the pleuro-peritoneal cavity, there was a most

luxuriant growth of mould {mucor sp.) lining the margins of the ven-

tral artificial opening and covering the walls of the cavity and the viscera

in the cavity. The growth of the mould retarded the action of the bac-

teria present, and this and the long exposure to the cold atmosphere

between March 11 and April 4, prevented any extensive decomposition

of the chicken.

Each chicken, at the conclusion of the examination, was turned over

to the chemist.

SuMMAKY, Lot III.

One drawn and eight undrawn chickens were submitted to bacterio-

logical and chemical examination. Of the eight undrawn, but three gave

evidence of decomposition, and in these cases the putrefactive odors were

of only slight intensity. The drawn chicken was heavily infected with

bacteria within the pleuro-peritoneal cavity, but a copious growth of

mould prevented bacterial development to a considerable degree. The
low temperature of the period between March 11 and April 4 facilitated

and favored the mould development, but severely retarded the bacterial

growth of the putrefactive intestinal bacilli.
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Results of the Bacteriological Examination

Chicken >'cmbbe—

UsDEAwx Chickens. —
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of Drawn and Undrawn Chickens of Lot III.
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LOT IV. — Chickens. Exposure and Drawing Experimental Series.

Series G.— Undrawn.

Series H. — Drawn (in the ordinary way).

Series I.— Properly drawn.

This lot included sixteen young hens of about the same age, bought

alive and killed in the laboratory by severing the heads. They were then

treated in various ways. The chickens of Series G were killed, plucked,

and exposed to 68° F. for two, three, four, five and six days each, and

examined bacteriologically and chemically at the end of each period of

exposure. Those of Series H were drawn by removing the crop and sev-

ering the duodenum close to the gizzard, then removing the intestines

and cloaca, leaving the other organs untouched. The drawing was done

in a generally careless way, in simulation of the method followed by

marketmen. As the early stages of decomposition may be produced by

aerobic bacteria, it was reasoned that with no aerobic or anaerobic bac-

teria smeared over the walls of the cavity left by the removal of the

viscera, no decomposition could occur; and in order to substantiate this

theory, the chickens of Series I were drawn with all precautions against

contamination. The crop was exposed by a ventral rather than a lateral

incision, and a ligature was passed around the gullet just beneath the

organ, with a sterile string some six to eight inches in length, at one

end of which was a double knot loop. The gullet was then severed be-

tween the crop and the ligature; the open end, which was coated with

many bacteria from the contents of the crop, was carefully seared with

a hot iron ; and the gullet attachments were finally cut away, so that the

tube could easily be passed through the coracoid arch. Next, the ven-

tral and posterior opening was made in the ordinary way, a sterile re-

curved hook was inserted, and the ventral mesentery was torn away.

Finally, the hook was passed through the coracoid arch, received the loop

on the string attached to the gullet, and the greater part of the viscera

were quickly and easily removed through the posterior opening, the ali-

mentary tract remaining in perfect condition, and retaining the contents

of the gullet and intestine. The lungs, kidneys, ovaries and oviduct were

next removed, unless the experiment demanded their presence during the

exposure tests. The operation of " proper " drawing consumed about two

minutes.

The exposure periods of the chickens of series H and I were the same

as those of Series G, namely, two, three, four, five and six days at 72° F,

All the birds of the three series were kept suspended by the feet in mid-

air.
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Series G. — Undrawn.

General Progressive Stages of Decomposition.

Tioo Days' Exposure.— A small patch of skin below the cloaca was

colored a pale green, and a slight sour odor was given off from the crop

;

otherwise, the bird appeared normal.

Three Days' Exposure. — The dorsal surface of the bird was normal

in appearance. The walls of the abdomen were swelled out by gas in

the intestines, and the skin along and to the right of the median line of

the abdomen was colored pale green. The cloaca was sealed by dry

mucus, and the skin surrounding the same was colored moderately deep

green. The ventral side of the uropygium was colored pale green, and

there was a slight discoloration of the thoracic muscles of the right side.

The exposed pectoralis gave off no putrefactive odors. The abdominal

muscles gave off odors of decomposition, but the thigh muscles, lying in

close proximity, gave off none. The liver was of a pale yellowish-brown

color and of flabby consistency; the intestines were filled with gas which

was held by the unruptured wall. There, were about 10 cubic centimeters

of fluid in the peritoneal part of the cavity, that almost completely

immersed the ovaries and oviduct; it consisted of red and white cor-

puscles, eosinophiles in abundance, and squamous epithelial cells with

very fine droplets of oil.

FoiiT Days' Exposure. — There was no appreciable advance in the

decomposition.

Five Days' Exposure. — There was noted a deepening of the green

color over the crop and gullet tract; the abdomen on the right and left

sides was deeply colored green, and a heavy odor of decomposition was

given off from all parts.

Six Days' Exposure. — The only change was a more uniform spread-

ing of the green color over the carcass, and a greater swelling of the

body with continued gas production by the anaerobic bacteria that were

growing under very favorable conditions in the chicken. The putrefac-

tive bacteria had penetrated to practically all the muscles, which, when

exposed, gave off offensive odors of decomposition.

Bacteriological Studies on the Successive Days of Exposure.

Two Days' Exposure. — The pectoralis contained 1 streptothrix per

gram; the leg muscles were sterile; the thigh muscles contained micro-

cocci and intestinal bacteria in small numbers; the peritoneal part of

the pleuro-peritoneal cavity was sterile, and the pleural part contained

micrococci in very small numbers, only 2 being picked up on a sterile

pledget of cotton swabbed over the thoracic walls.
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Three Days' Exposure. — The pectoralis was sterile ; the leg muscle

contained intestinal bacteria; the thigh muscles contained 3 bacteria per

gram, among which were proteus vulgaris and intestinal bacteria; the

peritoneal part of the pleuro-peritoneal cavity contained 8,442 per pledget

of cotton wiped over the peritoneum, and these were proteus vulgaris and

intestinal bacteria of facultative aerobic types; and the pleural part of

the pleuro-peritoneal cavity contained 6 micrococci per pledget of cotton

and anaerobic bacilli.

Four Days' Exposure.— The pectoralis was infected with streptococci;

the leg muscle with 2 bacteria per gram (micrococci) ; the thigh muscle

contained 50 bacteria per gram,— all aerobic and non-fermentative bac-

teria; the peritoneal part of the pleuro-peritoneal cavity contained more

anaerobes than aerobes, there being but 1 aerobe picked up by the sterile

pledget of cotton wiped over the walls of the cavity; the pleural part of

the cavity contained numerous hay bacilli and smaller numbers of facul-

tative anaerobes and aerobes ; and the abdominal muscles contained facul-

tative aerobic and anaerobic bacteria.

Five Days' Exposure. — On the fifth day of exposure anaerobes were

found in the pectoralis and leg muscles, one species of which from the

leg morphologically resembled bacillus necrosis, and although none was

demonstrated in the thigh muscles, it may be assumed that if any were

present in the pectoral and leg muscles they were present in the thigh

but failed to grow, a failure frequently encountered in attempting to

grow anaerobes in the fermentation tube. The peritoneal part of the

pleuro-peritoneal cavity contained only 14 aerobes and the pleural part

only 56 per pledget. Proteus vulgaris and anaerobes were in the former

cavit}'', and staphylococcus alhus, staphylococcus aureus and anaerobes

were in the latter.

Six Days' Exposure. — There was a general infection of the tissues

with anaerobes, which had become predominant in many parts and were

working upon the decomposition process where the putrefactive aerobes

had temporarily left off.

Series H. — ORDi^fARiLY Drawn.

General Progressive Stages of Decomposition.

Two Days' Exposure.— Beyond a slightly sour odor, coupled with a

peculiar musty odor that accompanies a profuse growth of bacillus pyocy-

aneus, there was no change significant of decomposition.

Three Days' Exposure. — The viscera were coated with mould and the

cloacal border had become green in color. The odor was not one of

putrefaction, but a musty odor, the cause being the presence of the

mould and the pyocyaneus growth.
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Four Days' Exposure. — No change.

Five Days' Exposure. — Beyond the development of a slightly sour

odor, no change was apparent.

Six Days' Exposure. — The bird had become very mouldy within the

pleuro-peritoneal cavity, but there was no decomposition, probably be-

cause of the retarding influence of the mould.

Bacteriological Studies on the Successive Days of Exposure.

Two Days' Exposure. — The pectoralis was sterile ; the leg muscle con-

tained 1 bacillus per gram (bacillus subtilis) ; the thigh, 1 micrococcus

per gram; and the peritoneal and pleural parts of the pleuro-peritoneal

cavities contained countless aerobes and facultative anaerobes, among

which were bacillus pyocyaneus in large numbers, proteus vulgaris and

micrococci.

Three Days' Exposure. — The pectoralis contained 1 staphylococcus

albus per gram; the leg muscle 9 aerobic bacteria per gram; the thigh

muscles 1 facultative aerobe per gram; and the pleural and peritoneal

parts of the pleuro-peritoneal cavities were infected with countless bac-

teria, including micrococci, pyocyaneus bacilli, anaerobes and a luxuriant

growth of mould.

Four Days' Exposure. — The pectoralis was sterile ; the leg muscles

contained about 1 coccus per gram, with an occasional facultative aerobic

bacillus; the thigh contained 4 bacteria per gram, including bacillus

subtilis and bacillus spinosus; and the pleuro-peritoneal cavities con-

tained countless aerobes, such as bacillus pyocyaneus; but these bacteria

were probably becoming suppressed by the growth of the mould, which

was well distributed over the interior of the carcass.

Five Days' Exposure. — Staphylococcus albus was found in the pec-

toral and leg muscles to the extent of about 1 per gram. The thigh was

sterile, and the cavities were in about the same condition as on the fourth

day.

Six Days' Exposure. — No change. The bird was drying, and with

the abstraction of water bacterial development must necessarily begin to

decline.

Series I. — Properly Drawn.

General Progressive Stages of Exposure.

Two Days' Exposure. — In one properly drawn chicken, that had been

frozen for twenty-four hours after the removal of the crop and viscera,

there was observed a green color about the head, the bird having been

killed in this case by severing the blood vessels of the throat and piercing

the brain; otherwise, the bird was normal and showed no evidence of

decomposition. Two other chickens from which the heads had been re-
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moved gave no evidence of decomposition either by aj^pearance or putre-

factive odors.

Three Days' Exposure. — The lungs were glistening, smooth and dry

;

the pleuro-peritoneal cavity in the peritoneal part was dry in most parts,

and the thoracic muscles were dry and hard. Oil from the fat was

beginning to drip, but there was no evidence of any decomposition in

appearance or in putrefactive odors.

Four Days' Exposure. — There was no evidence of decomposition in

the appearance of the chicken or in putrefactive odors. The pleuro-peri-

toneal cavity, while the walls were still moist, had offered a surface for

the growth of moulds, which were found in numerous small patches.

The bird was beginning to dry.

Five Days' Exposure.— There was no decomposition. The carcass was

rapidly becoming dry.

Six Days' Exposure. — At the end of six days there was no evidence

of decomposition. The bird was drawn on May 30, 1907, and on Dec.

31, 1907, the bird was dry, hard, odorless and absolutely undecomposed.

Bacteriological Studies on the Successive Days of Exposure.

Tivo Days' Exposure. — (a) This chicken was killed by severing the

blood vessels of the throat and piercing the brain. After thorough bleed-

ing the bird was placed in cold storage and frozen for twenty-four hours,

when it was removed, thawed at room temperature and exposed for two

days with bird (b) at 68° P. The crop cavity and the surfaces around

the coracoid arch were not free from bacteria, for 6 were picked up by

a sterile pledget of cotton swabbed over these surfaces; bacillus subtilis

and staphylococcus albus were the types found, and these are obligatory

aerobes and non-putrefactive. The muscles were all sterile, but the peri-

toneal part of the pleuro-peritoneal cavity contained 7 bacteria per

pledget of cotton, these consisting of micrococci and streptothrix, prob-

ably from the air, for the number is too small to represent an infection

from the intestinal tract.

(b) This chicken was killed by severing the head and bleeding in the

usual way. The drawing was accomplished by ligature of the gullet,

searing the cut end and removal of the viscera in the way described above.

The pectoralis and leg remained sterile ; the thigh muscle, although con-

taining only 2 bacteria per gram capable of growing on agar under

aerobic conditions, was infected with anaerobes, whose source cannot be

accounted for, unless by possible infection with anaerobes from the peri-

toneal part of the pleuro-peritoneal cavity, which had become infected by

the oozing out of fluid from the gullet while drawing the viscera through
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the posterior artificial hole. Bacillus pyocyaneus was present with anaer-

obic bacilli, the former occurring to the extent of 1,60-i per pledget of

cotton swabbed over the surfaces of the cavity. The crop cavity and the

surfaces of the coracoid muscles were well coated with bacillus pyocyaneus

and some anaerobes. As mentioned above, no decomposition had been

produced.

Three Days' Exposure. — The pectoralis, leg and thigh muscles were

sterile; the peritoneal and pleural parts of the pleuro-peritoneal cavity

were infected with 3,672 and 7-i8 bacteria, respectively, per pledget of

cotton swabbed over the walls of the cavity at these parts. Many of the

bacteria were micrococci, probably derived from the air; some were aero-

bic bacilli from the gullet contents, and a few were facultative anaerobes.

No decomposition had been produced.

Four Days' Exposure. — Two chickens, one exposed four days, exanl-

ined and turned over to the chemist, and one, during an exposure of six

days, served to furnish samples for determining the condition at the end

of four days' exposure. The muscles of both birds, including the pecto-

ralis, leg and thigh muscles, were sterile, and the pleuro-peritoneal cavity

was coated with mould so extensively, in one case, as to prevent a bac-

terial count; but in the other bird 12,587 micrococci were swabbed out

with a sterile pledget of cotton. No bacilli were found. It is probable

that many of the micrococci came from the air, but some were doubtless

from the gullet. Neither bird was decomposed in the slightest degree.

Five Days' Exposure. — One colony of micrococcus was found on the

agar plates made from the test of the pectoralis and thigh muscles re-

spectively, but these are of no significance. The leg muscles were sterile.

The cavities were slightly coated with mould, but in general the walls

were quite dry. There was no decomposition.

Six Days' Exposure. — The muscles, including the pectoralis, leg and

thigh, were sterile and were drying up at this period. The pleuro-peri-

toneal cavity was dry except in small patches, which were covered by

growths of mould. The date of the examination was June 5, 1907, and

on Dec. 31, 1907, the bird was dry and hard like a shell, and entirely

undecomposed after an exposure to 68° F., 80° F. and higher for seven

months.

SuMiiARY, Lot IV,

It was found on exposure that the undrawn chickens were decomposed

at a relatively rapid rate, the chickens drawn in the ordinary way de-

composed at a much slower rate (in cases where mould retarded bacterial

growth there was no evidence of decomposition for four daj^s), and the

chickens drawn in the proper manner never decomposed. The order of
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decomposition of these freslily killed unfrozen chickens is the reverse of

that found by the exposure of the drawn and undrawn chickens that had

been kept at—14° F. for several months, in the case of which it was found

that the undrawn kept better than the drawn birds. The explanation is

to be found partly in the destruction of large numbers (probably over 90

per cent.) of aerobic and anaerobic putrefactive bacteria by the tempera-

ture of — 14° F., and partly as follows :
—

It is reasoned that in the case of freshly killed, undrawn chickens the

putrefactive aerobes that possibly carry on the primary stages of decom-

position may have quickly penetrated the intestinal wall and worked

their way throughout the carcass, and prepared the way for the anaerobes

which possibly, wholly or partly, control the intermediate stages of de-

composition. Thus, facultative aerobic and anaerobic decomposition un-

retarded by the destructive action of the freezing to which the bacteria

of the other birds had been subjected could be more rapidly advanced

than that of the corresponding undrawn frozen chickens. The ordi-

narily drawn chickens of Lot IV. cannot without caution be compared

with the ordinarily drawn chickens that have been subjected to — 14° F.

for some months, because of luxuriant growths of mould that coated

the pleuro-peritoneal cavity of practically all the exposed birds. The

growths of mould undoubtedly exert a retarding influence on bacterial

activity, so that only approximate conclusions can be reached; but it

may safely be assumed that the chickens drawn in the ordinary manner,

subjected to very low temperatures, such as — 14° F., thawed and exposed

to relatively warm temperatures, will decompose more rapidly than

freshly killed chickens drawn in the same way but not frozen, because of

the bacterial growth enormously facilitated by the melting of crystals of

water, which moistens the tissues and surfaces of the pleuro-peritoneal

cavity of the frozen chickens. In freshly killed, normal birds there are

no fluids in the pleuro-peritoneal cavity beyond the small quantities of

rapidly drying mucus and serous fluids, and these offer opportunity for

bacterial growth for a short time only; so that a drying up of the bird,

rather than its decomposition, may be anticipated. These facts explain

the rule in the commercial world that is most carefully followed,

—

never to wash any poultry, whether drawn or undrawn, with water, lest

it may spoil before it can be sold. There may be subtle physical changes

taking place in the cells and proteid molecules which do not enter the

scope of this paper, but the moistening of all the tissues of the body by

melted crystals of ice which facilitate bacterial growth and the destruc-

tion of many (90 per cent, and over) bacteria by freezing are the main

causes of the greater rapidity of decomposition of frozen meats as com-

pared with unfrozen.
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In the frcslily killed, undrawn, unfrozen chickens there were un-

doubtedl}^ over 90 per cent, more facultative aerobes and anaerobes than

in the frozen, undrawn chickens from the cold storage warehouse; and,

given these conditions, it is easily seen that, even with the favorable

effect of moistening the tissues with melted ice, as is the case in the

thawed birds from cold storage, the rate of decomposition must depend

on the numbers of bacteria present, because of the possibility that the

primary stages of decomposition may be produced by facultative aerobic

bacilli, which were growing as best they could under the anaerobic con-

ditions obtaining in the pleuro-peritoneal cavities where decomposition

begins.

Results of the Bacteriological Examination of Drawn and Undrawn Chickens of

Lot IV.
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Results of the Bacteriological Examination of Drawn and Undrawn Chickens of

Lot IV.— Continued.

NUMBERS OF BACTERIA.

ElPOBUEE
Period

AT 68^ F.
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Results of the Bacteriological Examination of Drawn and Undrawn Chickens of

Lot IV.

Kinds of Bacteria found.
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LOT VI. — Ducks.

Series J. — Undrawn.

Series K. — Drawn.

Series J. — Undrawn.

The ducks of this lot were killed in the usual way, by severing the

blood vessels of the throat and piercing the brain. "With the exception,

of feathers on the manus of each wing, they had been completely plucked

with little or no tearing or bruising.

They weighed 4 to 5 pounds, and were normal in all respects. The
mucosa of the gizzard in all cases was removed with the greatest diffi-

culty. The red blood corpuscles of all the birds had been destroyed by

the freezing and thawing processes.

Determination of Bacteria.

The pectoralis contained from to 16 bacteria per gram, staphylo-

coccus alhus, staphylococcus aureus, staphylococcus citreus and allied

groups, bacillus suhtilis, streptococci and non-zymogenic bacilli. The

subclavius contained to 4 bacteria per gram, hacillus suhtilis, strepto-

thrix and aerobic bacilli. The coracoid muscles were infected to the

extent of to 340 per gram, staphylococcus alhus and related species.

The thigh muscles at their dorsal origins contained from 1 to 7 bacteria

'

per gram, while the samples selected from a part near the middle of the

femur contained from 10 to 315 per gram; staphylococcus alhus and re-

lated forms and hacillus suhtilis were isolated from the former, and

staphylococcus alhus, staphylococcus aureus, staphylococcus citreus and

allied cocci, hacillus suhtilis, streptococci, hacillus coli or like and transi-

tional colon bacilli were found in the latter. The leg muscle yielded 2

to 11 bacteria per gram, staphylococcus alhus and other micrococci. The

abdominal muscles of the left side, which are always more highly in-

fected than those of the right, on account of the proximity of the coils

of the intestines, contained from 20 to 298 bacteria per gram, staphylo-

coccus alhus, staphylococcus citreus and other cocci, Avith intestinal

bacilli. The uropygium (not including the highly infected oil gland)

contained to 102 bacteria per gram, staphylococcus alhus and non-

zymogenic bacteria.

The caudal vertebral muscles were sterile. The crop cavity yielded

from 86 to 3,625 bacteria per pledget of cotton swabbed over the tissues,

staphylococcus alhus, streptococci, sarcina forms, hacillus coli or like,

hacillus megaterium and intestinal bacteria. The liver contained one
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bacterium per gram {bacillus subtilis), the spleen 5 (staphylococci) and

tlie kidne3's 7 (staphylococci). The gizzard was sterile. The peritoneal

part of the pleuro-peritoneal cavity yielded from 5 to 12,076 bacteria per

pledget of cotton ; but in one bird countless bacteria were found, includ-

ing staphylococcus alhus, staphylococcus citreus, staphylococcus aureus

and allied micrococci, streptococci, bacillus lactis aerogenes, bacillus coli

and transitional forms thereof. No anaerobes were found.

The pleural part of the pleuro-peritoneal cavity yielded from 12 to

2,642 bacteria per pledget wiped over the surfaces of the cavity, staphy-

lococcus albu^, staphylococcus citreus, streptococci, bacillus subtilis, tran-

sitional colon bacilli and other intestinal bacteria. No anaerobes were

found.

Samples of tissue selected from the pectoralis, subclavius, caudal ver-

tebral, uropygium, leg, gizzard, liver, spleen and kidneys contained no

intestinal bacteria. In one instance bacillus coli had penetrated as far

as the thigh muscles at their dorsal origin, and in another intestinal

bacilli were found in the thigh muscles at the middle of the femur ; and,

as was to be expected, the abdominal muscles of the same duck contained

bacillus coli and like intestinal bacilli.

In 66 per cent, of the tests of the crop cavity the bacteria from that

organ were found to have penetrated the walls and surrounding tissues.

Of the tests of the peritoneal part of the pleuro-peritoneal cavity, 48.8

per cent, demonstrated the presence of intestinal bacteria outside of the

intestine ; 42.8 per cent, showed the presence of micrococci ; and 14.4 per

cent, showed bacilli of non-zymogenic character, probably from the in-

testine. The tests of the pleural part of the cavity showed in 60 per

cent, the presence of bacillus coli or like bacilli, in 20 per cent, micro-

cocci and streptococci and in 20 per cent, sterility.

Series K.— Drawn.

The ducks of Series K were drawn by cutting the duodenum close to

the gizzard and removing the intestine and cloaca. All other organs

were left in the body. The birds were normal.

Determination of Bacteria.

The bacteria found in the pectoralis muscle ranged in number between

1 and 6 per gram, with one exception, when they numbered 2,268 per

gram. Staphylococcus citreus and streptothrix were isolated, together

with bacillus cloacce or like and small numbers of aerobic bacilli. The
subclavius yielded from to 2 micrococci per gram. The coracoid

muscles gave from to 3 bacteria per gram, streptococci and transitional



330 STATE BOARD OF HEALTH. [Pub. Doc.

colon bacilli. The thigh muscles at their dorsal origin yielded 1 to 21

bacteria per gram, and at the middle of the femur 3 to 11 per gram.

Bacillus suhtilis, streptococci and bacillus coli were isolated from the

former, and staphylococcus aureus, staphylococcus citreus, hacillus fluo-

rescens, hacillus subtiUs and bacillus coli from the latter.

The leg muscles yielded 1 to 7 bacteria per gram, staphylococcus albus

and obligatory non-spore-bearing bacilli of undetermined species. The
abdominal muscles (internal and external oblique) contained from 24 to

110 per gram, staphylococcus albus, staphylococcus citreus, streptococci,

bacillus coli or like and bacillus subtilis. The uropygium, including

parts of the oil gland, contained countless bacteria per gram, many or

perhaps all of which gained entrance through the orifice of the gland

teat. The caudal vertebral muscles yielded 1 to 363 bacteria per gram,

the predominating species being staphylococcus alhus and staphylococcus

citreus. No intestinal bacilli were found in these muscles. The crop

cavity gave 13 to 228 bacteria to each pledget swabbed over the tissues,

staphylococcus alhus, streptococci, streptothrix, bacillus subtilis, bacillus

coli or like and non-zymogenic bacilli. The organs of the body were

but slightly infected. The gizzard contained to 2 per gram, the

liver to 1, and the kidneys from 1 to 54. Spore-bearing aerobes, non-

spore-bearing aerobic bacilli and streptococci were found in the gizzard,

micrococci were found in the liver, and staphylococcus albus and tran-

sitional colon bacilli were isolated from the kidneys. The peritoneal

part of the pleuro-peritoneal cavity was infected with 5,644 to countless

bacteria per pledget of cotton wiped over the walls, countless in 66.67

per cent. The species present included bacillus fluorescens, bacillus-

pyocyaneus, streptococci, staphylococcus aureus, staphylococcus citreus,

staphylococcus albus, transitional colon bacilli, bacillus butyricus ( ?)

and other intestinal putrefactive bacteria.

The pleural part of the pleuro-peritoneal cavity yielded from 852 to

countless bacteria per pledget of cotton swabbed over the walls, countless

in 33.33 per cent. The types found included staphylococcus albus,

staphylococcus citreus, diplococci, bacillus coli, bacillus pyocyaneus, strep-

tothrix and unidentified zymogenic and non-zymogenic bacteria, probably

from the intestinal contents.

The pectoralis of one bird contained bacillus cloaca: or like bacillus,

while all the remainder of the pectoral muscles tested were sterile when

inoculated into the fermentation tubes. The subclavius, caudal ver-

tebral, leg, gizzard and spleen tissues contained no intestinal bacteria

with power to split dextrose. The coracoid, the thigh muscles at their

dorsal origin and at the middle of the femur, the uropygium and the
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kidney tissues were generally found to be infected with bacteria of

undoubted intestinal origin. The pleuro-peritoneal cavity, as would

be expected, was heavily seeded with practically no other micro-organisms

than intestinal bacteria.

Summary, Lot VL
Results of the Bacteriological Examination of Drawn and Undrawn Ducks of

Lot VL
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Results of the Bacteriological Examination of Drawn and Undraum Ducks of

Lot VI.— Concluded.
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On account of the prevailing aerobic conditions in the pleuro-

peritoneal cavities of the drawn ducks, together with the large numbers

of bacteria in the cavities whose growth would be facilitated by the

moistening of the tissues due to thawing, decomposition on exposure

to favorable temperatures would go on more rapidly in the drawn than

in the undrawn ducks. The former contained much smaller numbers

of bacteria in the pleuro-peritoneal cavities, and these, being forced to

grow under anaerobic conditions, would develop very slowly even at

an optimum temperature.

LOT VII.— Ducks. Public Market Series.

The ducks of Lot VII. were purchased in the public market.

Buch No. 1.— This bird was received on March 6, 1907. It was

an undrawn female, weighing about 4 pounds. Condition relatively

good; no sign of decomposition. The crop had been removed; the skin

along the manus of each wing was dry, but undecomposed ; the in-

testines were collapsed; other organs were normal.

Determination of Bacteria.

The pectoralis yielded 17 bacteria per gram, non-spore-bearing bac-

teria of the putrefactive and probably of the anaerobic class, in company

with small numbers of aerobes. The thigh muscle yielded 1,398 bacteria

per gram, among which were micrococci, diplococci, bacillus suhtilis

and facultative putrefactive aerobes. The abdominal muscles yielded

1,782 bacteria per gram, including staphylococcus albus, micrococci and

facultative anaerobic bacilli. The heart muscle was sterile.

The peritoneal part of the pleuro-peritoneal cavity was only slightly

infected, for but 59 bacteria were picked up by the pledget of cotton

swabbed over the Avails of the cavity; these included one type of strep-

tothrix and numerous facultative anaerobic bacilli.

Duel No. 2.— Weight, 51/2 pounds. Purchased March 12, 1907. The

skin of the feet and of the manus of each wing was dry. The skin of

the neck was torn in three places, but was undecomposed. The liver was

slightly below normal in color and consistency; the remaining organs

were normal in appearance.

Determination of Bacteria.

The pectoralis was sterile. The thigh muscles contained 1,340 bac-

teria per gram, including anaerobic and aerobic putrefactive bacilli.

The leg muscle gave 4 bacteria of obligatory aerobic t}'pes, including

bacillus ramosus. The abdominal muscles contained 2 aerobes per gram..
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but no anaerobes. The peritoneal part of the pleuro-peritoneal cavity

gave up but 7 bacteria to the pledget. Anaerobes that did not show on

the agar plate were numerous and active when gro^vn in the fermenta-

tion tube.

Summary, Lot VII.

These two ducks, purchased in the public market, were drying up
rather than decomposing, and at the time of examination were in a

fit condition for consu.mption. Anaerobic conditions prevailed, and
' as a result the aerobic bacteria were to a large extent suppressed, thus

making advanced decomposition practically impossible, for there must

be a co-ordinate action of both aerobes and anaerobes, the former possibly

preparing the way for the latter.

Results of the Bacteriological Examination of Drawn and Undrawn Ducks of

Lot VII.
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the abdomen. Beyond a general drying, the carcass was normal, no

decomposition having occurred.

The pectoralis was sterile; the thigh yielded 89 obligatory aerobes

per gram at the middle of the femur and 102 at the dorsal origin. The
abdominal muscle gave 2 facultative aerobes per gram, and the peri-

toneal part of the pleuro-peritoneal cavity yielded 27 bacteria per pledget,

including facultative aerobes and anaerobes.

Turkey No. 2. — Weight, 5 pounds. Undrawn. Purchased March 7,

1907. The head and feet had been removed. The skin was slightly dark

in color, and very dry. The liver was slightly below normal in color,

but the remaining organs, including the collapsed intestines, were normal

in appearance. There was no evidence of decomposition.

The pectoralis, thigh and leg muscles were sterile. The heart muscle

contained 512 bacteria per gram (species undetermined), and the peri-

toneal part of the pleuro-peritoneal cavity contained 22 aerobic bacteria

per pledget, including 'bacillus suhtilis and hacillus hutyricus or like

anaerobe.

Summary of Lot VIII.

Results of the Bacteriological Examination of Drawn and Undrawn Turkeys of

Lot VIII.

Pectoralis

Thigh at dorsal origin, . . .

Thigh at the middle of the femur,

L,eg, peroneus medius, .

Abdominal muscle,

Heart muscle

Peritoneal part of pleuro-peritonea
cavity.

Undrawn Tcrkey No. 1.

Numbers
of Bacteria
per Gram.

89

102

27
(swabbed

out).

Species of Bac-
teria.

None.

Obligatory
aerobes.

O liligatory
aerobes.

Facultative
aerobes.

Facu 1 1 a t i V e
aerobes and
anaerobes.

Undrawn Turkey No. 2.

Numbers
of Bacteria
per Gram.

512

22

Species of Bacteria.

None.

None.

None (moulds).

Undetermined.

Bacillus subtilis
and b.butyricus
or like anaerobe.

General Conclusions.

1. Poultry kept at temperatures ranging from -{- b° to — 14° F.

undergoes no decomposition as a result of bacterial activity.

2. Freezing destroys the red and some of the white blood corpuscles.

3. Freezing temperatures as low as — 14° F. destroy a large per-

centage of the bacteria present, but do not affect the more resistant ones.

4. When the tissues are thawed, they become moistened by the melting
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ice crystals, and in this condition bacterial growth is facilitated and
decomposition of the tissues and contents of the cells is promoted.

5. In the drawn chickens placed in cold storage aerobic conditions

prevailed throughout the pleuro-peritoneal cavities. The undrawn
chickens showed much smaller numbers of bacteria in the pleuro-

peritoneal cavities. On account of the closed cavity, partial anaerobic

conditions prevailed in these birds.

In decomposing meats, putrefactive aerobic bacteria may possibly pro-

duce the primary stages and prepare the way for anaerobes which possi-

bly control the intermediate stages of decomposition. By the combined

action of both, decay is brought about, but it is probably finished by

aerobic bacteria.

From these facts it appears that, given the aerobic conditions and

the larger niunbers of bacteria growing on the moist surfaces and tissues

of a thawed drawn chicken, decomposition will proceed at a more rapid

rate than with an undrawn one containing fewer bacteria existing under

partial anaerobic conditions.

6. In freshly killed, unfrozen drawn chickens, the surfaces and tissues

become dry within a very short time, and, although aerobic conditions

prevail, the bacteria cannot grow because of lack of moisture.

7. In freshly killed, unfrozen and undrawm chickens, on account of

the closed pleuro-peritoneal cavities there is no drying of the tissues and

surfaces, and facultative aerobic and anaerobic bacteria from the in-

testines rapidly cause decomposition.

8. By the removal of the viscera without the spilling of the contents

of the alimentary tract decomposition can be prevented absolutely. The

operation requires about two minutes.

9. Briefly stated, decomposition depends largely upon the presence of

moisture in the tissues, for moisture is absolutely essential to bacterial

growth. In freshly killed birds, ordinarily or properly drawn, the sur-

faces quickly become dry. In cold-storage birds, no matter how they

are drawn, the tissues will be moist, because of the melting of the

crystals of ice. If properly drawn, there would be but few bacteria

present capable of causing decomposition.
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FOOD AND DEUG INSPECTION.

During the legislative session of 1907 no changes were made in the

laws relative to the sale of food and drugs, other than an increase in the

annual appropriation, which made possible the employment of an addi-

tional inspector. The Board lost the services of Mr. Albert E. Leach,

chief analyst, who, after nine years of conspicuously able service, was

compelled by ill health to resign and seek the more congenial climate of

Colorado, where he has accepted a similar appointment. The vacancy

so created was filled by the promotion of the first assistant analyst, Mr.

Hermann C. Lythgoe.

At the close of the period covered by this report the force engaged in

the food and drug work of the Board comprised the following persons :
—

Hermann C. Lythgoe,

Charles H. Hickey,

Lewis I. Nurenberg,

Clarence E. Marsh,

John H. Terry, .

Horace F. Davis, .

Daniel E. McCarthy,

Frederick L. Marion,

Chief Analyst.

First Assistant Analyst.

Second Assistant Analyst.

Third Assistant Analyst.

Inspector.

Inspector.

Inspector.

Inspector.

The report of the chief analyst presents in detail the work of this de-

partment for the year ended Nov. 30, 1907.

The number of samples examined during this period is shown in the

following table, together with a summary of the work done since the

passage of the law in 1882 :
—
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Food and Drug Inspection (1882-1907).
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ment by the grand jury of Suffolk County; 2 were dismissed on motion

of the inspector ; 1 is pending in the lower court ; and 14 are pending on

appeal to the Superior Court.

The amount paid in fines was $6,546, which brings the sum total

to $64,776.48.

Peosecutions.

The following table presents the statistics relative to the prosecutions

which have been conducted under the food and drug acts since the begin-

ning of work in 1883 (Eevised Laws, chapter 75, sections 16 to 37) :
—

Number of Complaints entered in Court.

Food aud
Otlier Articles
(not includin

Milk).

Drugs.
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The nature of the offences brought to the attention of the courts during

the year, the names of the defendants, the places where the ofEences were

committed, the dates of trial or indictment, and the results of the prose-

cutions, are set forth in the following table :
—

For Sale of Milk not of Good Standard Quality.

Xame.
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For Sale of Milk not of Good Standard Quality— Continued.

Name.
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For Sale of Milk not of Good Standard Quality— Continued.

Name.



No. 34.] FOOD AND DRUG INSPECTION. 345

For Sale of Milk not of Good Standard Quality— Concluded.

Name.
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For Sale of Milk containing Added Foreign Matter— Concluded.

Name.
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For Sale of Adulterated Foods other than Milk and Milk Products — Continued.

Hamburg Steak— Concluded.

Name.
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For Sale of Adulterated Foods other than Milk and Milk Products — Continued.

Shrimp.

Name.
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For Sale of Adulterated Foods other than Milk and Milk Products — Continued.

Salad Dressing.

Name. Place. Adulterant. Date. Result.

John J. Cahill, .

Rufus L. Clark, .

Edward Chevalier,

Boston,

Boston,

Lowell,

Boron compound.

Boron compound.

Boron compound,

Apr. 17, 1907,

Apr. 3, 1907,

Mar. 5, 1907,

Conviction.

Conviction-

Conviction.

"Sweet Piccalette."
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For Sale of Adulterated Foods other than Milk and Milk Products — Continued.

Maple Sugar.

Name.
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For Sale of Adulterated Foods other than Milk and Milk Products — Concluded.

Maple Syrup — Concluded.

Name.
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For Sale of Adulterated Drugs— Continued,

Beeswax.

Name.
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For Sale of Adulterated Drugs — Continued.

Tincture of Iodine.

Name.
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For Sale of Adulterated Drugs — Concluded.

C.vT.\RRH Remedies.

N.\ME.
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The amount paid in fines was $6,546, as follows :
—

Milk and milk products,

Foods other than above,

Drugs,

355

$2,683

3,047

816

$6,546

Expenditures under the Provisions of the Food and Drug Acts for the Tear

ended Nov. 30, 1907.

Appropriation,

Salaries of analysts,

Salaries of inspectors, .

Travelling expenses and purchase of sampleS;

Apparatus and chemicals,

Printing,

Services, cleaning laboratory,

Express, telephone and telegraph messages,

Sundry laboratory supplies.

Typewriting supplies.

Books and maps, .

Extra services.

Advertising,

Total,

$14,500 00
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EEPOET OF THE ANALYST.

By Hermann C. Lythgoe,

Dr. Charles Harrington, Secretary of the Massachusetts State Board of

Health.

Dear Sir : — I herewith submit my report on the analysis of food and

drugs for the year ending Nov. 30, 1907. The larger portion of this

report covers the last work of Mr. Albert E. Leach as analyst of this

Board, who resigned on June 22, 1907.

Milk and Milk Products.

The usual statistics of milk are as follows :
—

Milk jrom Cities.

Cities.
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Milk from Towns.

[

Number Number Total

I

abOTe below Samples
' Standard. Standard, collected.I'll

Total
Solids in

Lowest
Sample.

Number
of

Skimmed
Samples.

Ablugton,
Adams, .

Amesburv,
Arlington,
Alhol, .

Attleborougb
Braintree,
Bridge water,
Brookline,
Canton, .

Carlisle,
Clinton,
Danver3,
Dartmouth,
Dedham,
Duxbury,
Easton, .

Foxborough,
Framingham,
Gardner,
Greenfield,
Hinghara,
Hull. .

Hyde Park,
Ipswich,
Lexington,
Mansfield,
Marblehead,
Methuen,
Mil ford,
Milton, .

Montagrue,
Nantucket,
Naticb, .

No. Attleboro
Oak Blutfs,
Orange,

.

Palmer,

.

Peabody,
Plymouth,
Provincetown
Reading,
Revere, .

Rock port,
Southbridge,
Spencer,
Stoneham,
Stoughton,
Sudbury,
Swarapscott,
Wakefield,
Warebam,
WatertoWD,
Webster,
Wellesley,
Westborbugh
Weatfleld,
Weymouth,
Whitman,
Williamstown,
Winchester,
Winthrop,

Summary,

ugh

•20

13

16
1.3

.3

10
16
12

6
9
3
5

1-2

18

11

5

34
8

U
11

i
.5

•24

19

24
.5

10
12
13
4
11
7
4
9
12
37
11

10
14
14
9

11

30
14
10
20
14
6
9

14
•24

17
6
14
3
5

16
18
14
5

5-2

12
6
8
13
8
38
4
16
19
26
10
17
13
6
13
27
•20

•29

10
13
18
18
12
14
9
5

12
13
49
12
6
3
10
10
7

9
11
16

891

11.62
12.48
10.51
12.32
12.72
9.84
11.46
10.51
12.23
8.54

11.15
11.74
11.02
lO.JiO

^.•27
12.70
12.09
13.86
12.46
9.68
13.00
11.60
12.U
11.20
10.46
11.45
12.63
10.86
10.68
12.04
10.73
11.30
11.91
11.60
12.60
11..32
12.60
11.70
12.10
12.06
11.80
9.80
9.76
8.80
11.90
11.24
11.90
12.48
12.46
11.60
11.90
11. .t5

11.35
11.80
12.80
11.04
10.72
11.68
12.33
11.70
9.26
12.01

8.54

Number of

Samples
colored
with

Annatto.

NU-MBER
or Samples pb»-
SEBT£0 WITH—
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Milk jrom Suspected Producers.

Number
above

Standard.

Number
below

Standard.

Total
Samples
collected.

Total Solids
in Lowest
Sample.

Andover,

Bedford,

Beverly,

Billerica,

Chelmsford, .

Clinton, .

Concord,

Danvers,

Haverhill,

Methuen,

Monson,

New Bedford,

Sterling,

Waltham,

Warren,

Wayland,

Weston,

.

Summary, 135

15

3

15

7

10

7

19

16

37

6

3

i

26

12

33

22

12.40

11.70

12.15

10.83

10.80

13.20

11. .30

11.00

10.00

5.67

10.20

12.90

8.60

12.26

12.27

11.02

11.80

5.67

Summary of Milk Statistics.
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from 40.5 to 45.7, while the refraction of the serum of the mixed milk

was respectively 43.4, 43.6, 43.0, 42.5, 42.1 from the different herds.

The analyses are not reported, as the investigation is not yet completed.

Milk colored with annatto was found in Gloucester and Eockport.

Milk preserved with formaldehyde was found in Canton, Xorth Adams,

Danvers and Ipswich. Milk containing boron preservatives was found in

Xew Bedford, Taunton, Dartmouth and Provincetown.

The following table shows the quality of milk examined, by months :
—

Quality of Milk, by Months.

Jsumber having more than 15 per cent
of total solids

Number having between 14 and 15 per
cent, of total solids, .

Number having between V6 and 14 per
cent, of total solids, .

Number having between 12 and l.S per
cent, of total solids, .

Number having between 11 and 12 per
cent, of total solids, .

Number having between 10 and 11 per
cent, of total solids, .

Number having between 9 and 10 per
cent, of total solids, .

Number having between 8 and 9 per
cent, of total solids, .

Number having less than 8 per cent
of total solids

Number above the standard,

Number below the standard,

Total

80

167
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Milk Fraudulently Adulterated— Continued.

Dealer.
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Milk Fraudulently Adulterated— Continued.

Dealer.
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Milk Fraudulently Adulterated— Concluded.

Dealer.
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A study of the composition of the condensed milk on the Massachusetts

market as shown by the reports of the State Board of Health during the

past ten years is a convincing proof that skimming is being practised by

the manufacturers. It may be seen from the following table that 60 per

cent, of the condensed milk obtained in 1898 was condensed skimmed

milk, and in 1899 but 2.4 per cent of the samples was condensed skimmed

milk. The ratio of adulteration then gradually increased until in 1907

it was 47 per cent. The amount of skimming practised on each poor

sample is not nearly so great as in 1898, for none of the poor samples

examined in 1907 had less than 1.41 per cent, fat in the original milk,

while in 1898 a large number of the samples was made from milk con-

taining but a trace of fat.

It is evident from the average fat in the good samples that skimmed

milk is being mixed with nearly all the milk used in making condensed

milk. The average percentage of milk solids in condensed milk was about

the same during all this period, yet the average percentage of fat in the

good samples has fallen from 9.96 per cent, in 1898 to 7.85 per cent, in

1907. This condition of affairs is corroborated by the experience of one

of our inspectors, who saw in a condensed milk factory, outside of this

State, skimmed milk from a separator running into the condensing pan

at the same time that whole milk was beins: run in.

Composition of the Average Condensed Milk during Ten Years.

Tkar. Total Samples.
Average Fat
(Per Cent.).

Good Samples.
Average Fat
(Per CeDt.).

1907
I

15

1906 33

1905
I

22

1904, 43

1903
',

69

190-2 ' 64

1901 38

1900 42

1899
!

41

1898 48

6.99

6.97

7.31

8.09

8.23

8.73

8.19

9.59

10.14

6.20

7.85

7.40

7.89

8.55

8.42

8.93

8.50

9.64

10.19

9.96

Several samples of evaporated cream have been examined which should

have been labelled evaporated milk. One sample should have been called

evaporated skimmed milk.

The following table gives the list of adulterated brands of condensed

milk :
—
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Composition of Adulterated Samples of Condensed Milk.

Brand.
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acid, colored with caramel, to which carbonated water was added. The
methods used in making the analyses were as follows : —

Solids.— Five grams of the sample were placed in a platinum dish and
evaporated on a boiling water bath for two hours and weighed. Ash : the

residue obtained as above was incinerated in a muffle, and the ash

weighed. Alkalinity of ash: 50 or 100 grams were evaporated in a plati-

num dish and the residue burned in a muffle. The ash was dissolved in

cold water, filtered and washed. If any unconsumed carbon remained,

the filter was placed in the dish and burned, the ash was again treated as

above and the washing continued until the combined filtrates measured

200 cubic centimeters. The filtrate was treated with an excess of —
10

sulphuric acid, boiled to expel carbon dioxide, and the excess of acid

determined with — sodium hydroxide, phenolphthalein being used as

the indicator. Express the results as cubic centimeter — acid required

to neutralize the ash of 100 grams of cider. Polarization: to 30 cubic

centimeters of the sample 3 cubic centimeters of basic lead acetate was

added, the solution filtered, the excess of lead removed from the filtrate

by adding solid potassium oxalate, and the filtered solution was polar-

ized in the 200 millimeter tube. The reading increased by 10 per cent,

on account of dilution gives the direct polarization. This solution was

then inverted in the usual way by adding 10 per cent, strong hydro-

chloric acid, and heating to 70°. This solution was then polarized, and

the reading increased by 0.21 on account of the dilution gives the invert

polarization.

Malic acid was detected as follows :
^ 5 cubic centimeters of the cider

were treated with about 1 cubic centimeter of 10 per cent, calcium chloride

solution, and made alkaline with ammonium hydroxide. The precipitate

was filtered, and three volumes of alcohol added to the filtrate, which was

then heated to boiling. A flocculent precipitate of calcium malate was

obtained. In order to confirm this test, the precipitate was dissolved in

water, a little nitric acid added and the whole evaporated to dryness. This

process oxidizes the calcium malate to calcium oxalate. The residue was

boiled with diluted sodium carbonate, filtered, an excess of acetic acid

added, the solution boiled to expel carbon dioxide, a solution of calcium

sulphate added, when a precipitate of calcium oxalate was obtained which

confirmed the presence of malic acid.

Alcohol was determined in the usual way, and preservatives as de-

scribed on page 369. Apple cider should have at least 0.2 per cent, of

ash; the alkalinity of the ash should be at least 20, and on complete

fermentation the invert polarization should be to the left, as is the direct.

' Leach and Lythgoe, Jour. Am. Chem. Soc, 1904, p. 379.
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Cocoa and Chocolate.

Thirty-nine samples were examined, of which 6 were adulterated

:

Phillips Digestible Cocoa, Charles H. Phillips Chemical Company, New
York, contained cane sugar; Admiral Cocoa, Hub Cocoa Works, Boston,

contained 53 per cent, cane sugar; Cocoa Cream, made by Cocoa Cream

Company, contained 60 per cent, cane sugar; Eastern Breakfast Cocoa,

Eastern Tea and Coffee Company, 193 Folsom Street, Boston, contained

corn starch; " I-Wanta-Chocolate " contained about 25 per cent, wheat

starch.

Diabetic Flour.

Three samples were examined, 2 of which conformed to the percentage

of proteids stated on the package, and 1 of which did not.

Flavoring Extracts.

The following table gives the composition of the poor extracts found

during the year :
—

List of Inferior Flavoring Extracts.

Character op
Extract.
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Jams and Jellies.

Seventy samples were examined, 12 of which were classed as adulter-

ated by reason of their being preserved without that fact being stated

upon the label ; in some instances they were marked " Guaranteed under

the Food and Drugs Act."

The list of adulterated brands is as follows :
—

Adulterated Brands of Jams and Jellies.

Character op Sample. Manufacturer or Wholesaler. Results of Analyses.

Wild raspberry preserves, .

Preserved raspberries,

Ideal strawberry and apple,'

Strawberry preserves,*

" Victor" wild strawberry preserves,

F. P. Adams & Co., Bos-
ton.

Libby, McNeill & Libby,
Chicago, 111.

Logan, Johnson Company,
Boston.

Lutz & Schramm Com-
pany, Allegheny, Pa.

Saville, Somes & Co., Bos-
ton.

Preserved with benzoic acid.

Preserved with benzoic acid.

Preserved with benzoic acid.

Preserved with benzoic acid.

Preserved with benzoic acid.

Malt Liquor.

Forty-two samples of malt liquor, including ale, beer, malt extract and

porter, have been examined, in only 1 of which have preservatives been

found. This sample was Meux's Original London Stout, manufactured

by Meux's Brewery Company, Ltd., London, Eng., and was preserved

with salicylic acid; samples of subsequent importations have been found

free from salicylic acid.

Maple Products.

Of 68 samples of maple sugar examined, 28 proved to be adulterated;

and of 74 samples of maple syrup, 35 were adulterated, the adulterant

in all cases being refined cane sugar. A large number of syrups not

labelled maple syrup were classed as adulterated, as they were sold to

the inspectors for maple syrup. In all these cases the wholesale dealer

complied with the law, while the retail dealer did not. In the examina-

tion of the maple sugar, determinations of total ash and lead number,

and in the case of maple syrup the polarization, in addition to the other

determinations, were sufficient in most cases to establish the fraudulent

character of the samples.

The following list contains the adulterated brands of maple syrup :
—

1 Guaranteed under the food and drugs act.
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List of Adulterated Brands of Maple Syrup.

Manufacturer or Wholesaler.
Cane Sugar

Syrup
(Percent.).

Pure Maple Syrup,

Barker's, .

Peerless, .

Gold Leaf,

Gilt Edge,

Rival,

My Wife's,

Pure Vermont, .

Lyndonville, Vt.,

J. H. Barker & Co., New York

M. S. Ayer & Co., Boston,

Huntington Maple Svrup and Sugar Company, Providence,
R.I.

J. G. Turner, Medford

Haskell, Adams & Co., Boston

F. P. Adams & Co., Boston,

Eastern Preserving Company, Providence, R. I.,

Fred Fear, New York,

W. A. Little & Co., Andrew Square, Boston,

801

651

25

801

30

Meat Products.

There has been marked improvement in the quality of the meat

products on the market over that of previous years. There have been no

adulterated hogshead cheese, lamb's tongues or jellied meats this year,

while last year a large number of the above-mentioned foods were adul-

terated. The only adulterated sample of beef extract was so reported

because of the excessive amount of salt. The adulterated samples of

mince meat were preserved with benzoic acid, the hamburg steak with

sodium sulphite, the sausages and canned meats with boron preservatives.

There is still on the market a small amount of the poor canned meat

reported in the new^spapers, and Board of Health Bulletin of June,

1896, as shown by an occasional sample collected, most of these samples

being found in towns somewhat removed from the larger cities. This

shows to a slight extent the probable age of the average canned goods in

some of the country grocery stores.

The following table gives the analyses of the different brands of meat

products found not to comply with the law :
—

1 Erroneous formula.
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Ldst of Adulterated Brands of Meat Products.

Chaeactee op Sample. Name of Manufacturer or Dealer. Results of Analyses.

" Lawson Pink " devilled ham, .

" Van Camp's " potted ham,

Vienna sausage

" Blue Kibljon" Vienna sausage,

" Veribest" Vienna sausage,

Devilled ham

"Veribest" devilled ham, .

" Veribest " devilled ox tongue, .

" Rex " devilled chicken.

Boar's head cheese.

Mince meat

Mince meat

Mince meat,

Mince meat

Roger J. Sherman Company, Bos-
ton.

Van Camp Packing Company,
Indianapolis, Ind.

Libby, McNeill & Libby, Chicago,
111.

German-American Preserving
Company, Chicago, 111.

Armour & Co., Chicago, 111.,

Armour & Co., Chicago, 111.,

Armour & Co., Chicago, 111.,

Armour & Co., Chicago, 111.,

Cudahy Canning Company,
U. S. A.

Harry Peck, London, Eng., .

The H. & H. Mince Meat Packing
Company.

Logan & Johnson Company, Bos-
ton.

George G. Fox Company, Boston,

Geo. Rust, Lynn

Contained a boron preserv-
ative.

Contained a boron preserv-
ative.

Contained a boron preserv-
ative.

Contained a boron preserv-
ative.

Contained a boron preserv-
ative.

Contained a boron preserv-
ative.

Contained a boron preserv-
ative and corn meal.

Contained a boronpreserv-
ative ami corn meal.

Contained a boron preserv-
ative.

Contained a boron preserv-

with
ative.

Preserved
acid.

Preserved with
acid.

Preserved with
acid.

Preserved with
acid.

benzoic

benzoic

benzoic

benzoic

Molasses.

Five samples -^-ere examined, all of which were found free from adul-

teration.

Non-AIcolioUc Drinks.

Twent}^-three samples were examined, all of which were pure.

Pastry.

Four samples were examined, one of which was found to be adul-

terated. This sample was a sample of fried pie containing a fruit jelly

which was preserved with benzoic acid.

PicTcIes.

One hundred and sixty-nine samples of pickles have been collected and

examined, of which 61 contained preservatives; most of these were bulk

goods sold by retail dealers in cartons. In a great many cases the whole-

saler had complied with the law in marking the barrel, and instructed

the retail dealer to mark packages of pickles he sold. These samples

were classed as adulterated by reason of their containing either alum or

benzoic acid. In the following table are given the results of the examina-

tion of bottled pickles bearing the name of the manufacturer or whole-

saler :
—
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List of Adulterated Brands of Pickles.

Brand.
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Spices.

One hundred and sixty-one samples were examined, of which 156 were

pure. The adulterated brands were as follows :
—

Mace, manufactured by Twicher, Champlin Company, Boston and

Portland, contained a large admixture of wild mace. The Merrimac

Brand of Pure White Pepper, put up by F. M. Bill, Lowell, contained

25 per cent, of peas and wheat. The Ardent Brand Pure Black Pepper,

put up by W. Gr. Dean & Son, New York, contained 30 per cent, wheat.

Powdered Sugar.

Four samples were examined, 1 of which was found to contain 2.35

per cent, of sodium bicarbonate. This sample was sent in to the depart-

ment by a woman who claimed to have purchased it in a large grocery

store in Boston. Subsequently two samples were purchased in that store

by one of the inspectors, and both samples were found pure.

Syrup.

Eight samples were examined, of which 2 were adulterated. These

were samples of strawberry and raspberry syrup, put up by Philip J.

Eitter Conserve Company, Philadelphia, Pa., and were preserved with

benzoic acid.

Table Sauce.

Forty-four samples were examined, of which 11 were adulterated, con-

taining added preservatives. The adulterated brands are given in the

following table :
—

Table Sauce, etc.

Manufacturer or Wholesaler. Results of Analyses.

"Aeparox," a beverage for
seasoning.

" Bordeau Tomato Catsup,"

Libby's tomato chutney, .

Libby's chili sauce.i .

" Old Virginia " chutney, .

" Our Favorite Catsup," 2 .

" The Escoftier Sauce Robert," .

" Picador " tomato bouillon.

Tomato bouillon.

Tomato bouillon,

Armour & Co., Chicago, 111.,

Standard Packing Company,
Indianapolis, Ind.

Libby, McNeill & Libby,
Chicago, 111.

Libby, McNeill & Libby,
Chicago, 111.

McMechen Preserving Company,
Wheeling, W. Va.

Erie Preserving Company, Buf-
falo, N. Y.

Escoliier, Ltd., Ridsmont St.,

Tottenham Court Road
Crown Cordial and Extract
Company, New York.

Armour & Co., Chicago, 111.,

Armour & Co., Chicago, III.,

Preserved -vvlth salicylic acid.

Preserved vrith benzoic acid.

Preserved with benzoic acid.

Preserved with benzoic acid.

Preserved with benzoic acid.

Preserved with benzoic acid.

Preserved with benzoic acid.

Preserved with benzoic acid.

Preserved with salicylic acid.

Preserved with salicylic acid.

' Guaranteed under food and drugs act, June 30, 1906.

- Percentage of preservative not stated on label.
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Vinegar.

Forty-three samples of vinegar were examined, of which 3 were so-

called white wine or distilled vinegar above the standard, 29 were cider

vinegar above the standard, 5 were cider vinegar below the standard and
6 were sold as cider vinegar 'and were not the product of pure apple

juice.

The average composition of the samples of cider vinegar and the com-
position of the adulterated samples of vinegar are given in the following

tables :

—

Cider Vinegar above Standard.
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intoxication. This sample proved to be a very highly fortified wine, con-

taining 33.97 per cent, of alcohol, which no doubt accounted for the

violent intoxication.

Yeast.

Four samples of yeast were examined, 3 of which are reported adul-

terated by reason of their containing a large admixture of wheat starch.

One sample was found free from starch, a sample of Fleischmann's Com-

pressed Yeast contained 20.50 per cent, starch, one of Old Colony Com-

pressed Yeast contained 18.88 per cent, starch and one of Bay State

Compressed Yeast contained 12.96 per cent, of starch.

Examination of Food for Preservatives.

In examining ketchup, jams, jellies and other food products of similar

consistency for the presence of benzoic and salicylic acids by the usual

methods, there is great difficulty in making the ether extraction, and it

has been found impossible in some cases to extract benzoic acid from

these foods when its presence has been known. This is no doubt due to

the mechanical difficulty of mixing the solvent with the solution; and

in order to avoid this trouble, and also to prevent undesirable coloring

matter from getting into the final solution before testing, the following

method was devised and has been used with success :
—

Place 50 to 100 grams of the sample in 500 cubic centimeters Kjeldahl

distilling flask, make acid with phosphoric acid and distil with steam

until the distillate measures 300 cubic centimeters. Filter the distillate,

make slightly alkaline with sodium carbonate and evaporate to a volume

of about 25 or 50 cubic centimeters. Acidify this solution with dilute

hydrochloric acid, extract with ether, wash the ether extract two or three

times with water, extract with ammonia, evaporate the ammonia until the

solution is neutral, and add a few drops of a slightly acid 10 per cent,

ferric chloride solution. If salicylic acid is present, the characteristic

violet coloring will be produced, and a flesh-colored precipitate will be ob-

tained when benzoic acid is present. This is sufficient to identify either

preservative. If, however, it is desired to go further, the precipitate, if

benzoic acid is present, is transferred to a platinum dish, dried and sub-

limed, the sublimate being collected on a watch glass. Crystals of ben-

zoic acid are obtained which are very characteristic in appearance and

odor. The sublimate may then be treated with ammonia, and, after

evaporating until neutral, a few drops of ferric chloride or copper sul-

phate solution added to get a precipitate of the flesh-colored iron salt or

blue-colored copper salt.

If salicylic acid is present, the violet solution may be made acid, ex-

tracted with ether, the ether washed with water, extracted with ammonia,
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the ammonia evaporated and a few drops of copper sulphate added. This

solution, filtered if necessary, will be of a peculiar intense green color if

salicylic acid is present.

Boron and sulphites are tested for as described in former reports.

Summary
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Linimentum Camphorce.

The price of camphor has increased considerably since the Japanese-

Eussian war, and consequently the amount of camphor in standard phar-

maceutical preparations has decreased. During the past year the atten-

tion of the department has been directed towards the composition of the

camphorated oil on the market, and in a large number of cases the sam-

ples have been found rather low in camphor.

Camphorated oil or camphor liniment is prepared according to the

dispensatory and the Pharmacopoeia as follows :
" Camphor in coarse

powder, 200 grams; cotton-seed oil, 800 grams, to make 100 grams.

Introduce the camphor and cotton-seed oil into a suitable flask and apply

gentle heat, by means of a water bath, loosely stoppering the flask dur-

ing the operation. Agitate from time to time during the operation."

When prepared in this manner, camphorated oil will contain 20 per cent,

of camphor.

For the purpose of finding the constants of the standard article, several

samples of camphorated oil were made as described above, using different

samples of camphor. The polariseope, a Schmidt and Haensch sac-

charimeter, was found to be the best means of examination, the sample

being polarized in a 100-millimeter tube, using a color screen consisting

of a 50-millimeter tube containing a 10 per cent, solution of potassium

bichromate, to correct for the dispersion of the camphor. From the

examination of full-strength and weak camphorated oils the following

table has been prepared, showing the percentage of camphor correspond-

ing to the polarization of the sample :
—

Camphorated Oil.

Polarization,
100 mm.
(Ventzke
Scale).
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Liist of Adulterated Samples of Camphorated Oil.

Dealer.
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allow the final evaporation to take place spontaneously on a watch glass.

The resulting deposit is sometimes amorphous and sometimes crystalline

;

in the latter case a great play of colors is shown when viewed under the

microscope with polarized light. The residue may then be dissolved in

a little diluted hydrochloric acid, and the solution will show the charac-

teristic alkaloidal and physiological reactions for cocaine. If the residue

is not crystalline, dissolve in diluted acid, filter, extract the filtrate with

benzol, make alkaline and extract as described above, and the alkaloid is

usually sufficiently pure to crystallize.

Preparations containing Cocaine.

Name op Deuo.
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The following headache powders and cold cures were found to contain

acetanilid : Az-Ma-Syde, Emerson's Bromo-Seltzer, Celero Headache Loz-

enge, Hill's Cascara Bromide Lozenge, Quimby's Headache Powder, Wil-

cox's Headache Powder, Shac, Dr. Holbrook's Kola Powders, and Week's

Break up a Cold Tablets.

Dr. Carney's Common-sense Cure for the Opium Habit.

The price of this cure was from $10 to $15 per month, and the medi-

cine was dispensed in 30 small bottles, numbered from 1 to 30 inclusive,

and a large bottle, marked " Emergency." The patient was directed to

take the contents of one small bottle per day in the order of their num-

bers, and if necessary to use some from the emergency bottle. If the

contents of any one bottle was not used up in a day, the rest was to be

thrown away and not carried over until the next day. The samples in

each of the four treatments examined were found to be identical, the

liquid in each case containing respectively 2, 3, 8 and 9 grains of

morphine per fluid ounce. The cure apparently consisted in letting the

patient have all the morphine he desired, thus satisfying his appetite.

This medicine is not on the market at present.

Sodii Boras.

Three samples were examined, one of which, Black Diamond Borax,

consisted of sodium bicarbonate 60 per cent., borax 40 per cent. This

sample was manufactured by Archibald & Lewis, 93 Flint Street, New
York.

Spiritus Camphorce.

Thirty-one of the 215 samples examined were low in camphor. The

high price of camphor has no doubt considerable to do with this rate of

adulteration, as in the case of camphorated oil. The samples were ex-

amined by means of the polariscope and the Abbe refractometer, as de-

scribed in the 1905 report, page 513. The amount of camphor in the

spirit of camphor examined is shown by the following table. The stand-

ard required by the Pharmacopoeia is 100 grams per liter.

1 sample containing 2.5 grams camphor per liter.

1 "
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It will be seen from tbe above table that the samples of spirit of cam-

phor on the market are not nearly so bad as those of camphorated oil.

This is no doubt due to the prosecutions of previous years.

Spiritus Frumenti.

The 6 adulterated samples of whiskey consist largely of diluted and

colored alcohol artificially flavored. One sample of Eussian Vodka, also

labelled Corn Shnaps, and Pure Eye Whiskey, was sent in, the purchaser

saying that it was productive of terrible " heads." This sample was

found to contain 62 per cent, of alcohol by volume.

Spiritus Mentlice Piperitce.

Five out of 8 sapiples -were low in peppermint oil. The method em-

ployed for determining peppermint oil in essence of peppermint is as

follows: place 10 cubic centimeters essence of peppermint in a Babcock

milk bottle, add water with occasional shaking until the bottle is fidled,

whirl in the centrifuge for a few minutes and read the volume of oil as

usual. It has been found that about 5 per cent, of the oil present remains

in solution ; therefore the formula gives the percentage

of oil in the sample.

Tinctura lodi.

Of 232 samples, 47 were poor, owing to a deficiency of iodine. This

is a much lower ratio of adulteration than was found last year, and but

20 of the samples were below 85 per cent, of the U. S. P. strength, while

the average tincture was well over 94 per cent, of the required strength.

This improvement shows that a few prosecutions have convinced the

drug trade of not only the possibility but also the advisability of mak-

ing their tinctures up to strength. One sample was found to contain

wood alcohol. This was sent in by a woman, who wrote that both she

and her boy were nearly blinded by it; that she stated this fact to the

druggist, who told her the tincture was all right. Naturally, the tincture

subsequently purchased by our inspector at the same store was good, and,

as we were unable to locate the woman, the druggist could not be prose-

cuted.

Tinctura Zingiheris.

Nine samples were examined, of which 3 were adulterated, having been

made with weak alcohol.
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Summary of Drug Statistics.

JEther

Alcobol

Aqua ammoniffi fortior, .

Aqua hamamelidis spirltuosa,

Calx chlorinata,

Cera alba

Cera flava,....
Cigarettes

Extractura glycyrrhlZcT, .

Ferri et quiniuas cltras, .

Fluid extractum zingiberls,

Glycerinum,

Llnimentum camphora?, .

Liquor calcls, .

MagnesU sulphas,

Oleum clnnamoml, .

Oleum llmonls, .

Oleum morrhuEB,

Oleum olivjB,

Oleum rlcini,

Oleum throbromatls,

Proprietary medicines, .

Sodli boras,

Sodil phosphas,

Sodii phosphas efferrescens,

Splrltus camphora?, .

Splrltus frumentl,

Splrltus menthae piperltse,

Splrltus myrclse,

Splrltus vim galllcl, .

Tlnctura lodi, .

Tlnctura zingiberls, .

Total
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Summary of Liquor Statistics.

Cities and Towns.
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INSPECTION OF DAIEIES.

During the year ended Nov. 30, 1907, 2,714 dairies were examined

by the Board's veterinarian, and the attention of 1,805 proprietors and

of boards of health of cities and towns, wherein the dairies were situated

or the product thereof sold, was called to a total of 7,343 objectionable

conditions. As in former years, suggestions were made as to changes

regarded as necessary in the interest of a wholesome supply and of the

public health.

Of the total number of dairies examined, 2,054 were situated in Massa-

chusetts and 660 in neighboring States. The extrastate dairies were

visited because of the fact that their product is marketed in this Com-

monwealth, and, if found to be other than the fresh, clean product of

healthy cows, is, under the standards fixed in accordance with the pro-

visions of the national law relative to food and drugs, to be deemed

to be adulterated, and hence may not enter into interstate commerce.

The attention of the national authorities was called to the fact that

a not inconsiderable portion of the milk sent into local markets from

these dairies was stale and dirty, and from diseased cows; but the

request that it be excluded from interstate commerce was improductive

of results.

The following table shows the niimber of dairies examined in the cities

and . towns visited, and the percentage found in each place to be com-

mendable or objectionable :
—

City or Town.

Total Number
of

Dairies
examined.

Number of Dairies
where One or
More Objection
able Features
were observed.

Number of Dairies
found to be

without Objec-
tionable Feature.

Per Cent.
Clean

Dairies.

Acushnet, .

Attleborough,

Avon, .

Berkley,

Blackstone, .

Braintree, .

Brim field,

17.91

39.39

50.00

50.00

23.08

4-2.86

52.38
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City or Town.

Total Number
of

Dairies
examined.

Number of Dairies
where One or
More Objection-
able Features
were observed.

Number of Dairies
found to be

without Objec-
tionable Feature.

Brookfield, .

Cambridge, .

Canton,

Charlton,

Chicopee,

Cohasset,

Dartmouth, .

Dedham,

Dighton,

Dover, .

Dudley,

Easton,

Falrhaven, .

Fall River, .

Foxborough,

Freetown, .

Granby,

Halifax,

Hingham,

Holbrook,

Mansfield, .

Mattapoisett,

Milton, .

Needham,

New Bedford,

North Attleborough,

Northbrldge,

North Brookfield,

Norton,

Oakham,

Plalnville, .

Qulncy,

Randolph, .

Raynham, .

Scituate,

Seekonk,

Sharon,

Somerset,

9

22

62

35

11

197

42

9

26

21

38

48

74

25

17

74

16

14

11

27

15

29

24

61

20

25

32

20

35

16

37

20

21

15

21

9

42

11

4

9

47

19

5

161

21

5

17

16

21

43

53

13

16

65

7

6

3

10

13

20

17

52

14

23

12

12

25

6

24

13

11

4

13

2

34
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City or Town.

Total Number
of

Dairies
examined.

Number of Dairies
where One or

More Objection
able Features
were observed.

Number of Dairies
found to be

without Objec-
tionable Feature

Somerville, .

Spencer,

Stoughton, .

Swansea,

Taunton,

Uxbridge, .

Warren,

West Brookfield,

.

Westport,

Westwood, .

Weymouth, .

Miscellaneous,

Ashford, Conn., .

Brooklyn, Conn.,

Chaplin, Conn., .

Columbia, Conn.,

Coventry, Conn.,

Eastford, Conn.,

.

Hampton, Conn.,

Lebanon, Conn.,

.

Mansfield, Conn.,

Pomfret, Conn., .

Scotland, Conn., .

Willimantic, Conn.,

Windham, Conn.,

Buxton, Me.,

Gorham, Me.,

North Berwick, Me.,

Wells, Me., .

Westbrook, Me., .

Antrim, N. H., .

Bennington, N. H.,

Chester, N. H., .

Deering, N. H., .

Derry, N. H.,

Francestown, N. H.,

Greenfield, N. H.,

Hancock, N. H., .

10

50

22

69

64

43

57

31

80

27

30

77

6

4

17

6

12

10

21

2

10

21

3

1

5

5

30

36

4

1

21

3

1

6

14

4

31

29

44

11

39

29

28

24

8

65

12

17

51

5

4

14

4

9

7

18

2

7

16

3

1

4

5

26

23

1

1

10

1

2

10

4

23

20
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CiTT OR Town.

Total Number
of

Dairies
examined.

Number of Dairies
where One or

More Objection-
able Features
were observed.

Number of Dairies
found to be

without Objec-
tionable Feature.

Hillsborough, M. H., .

Hudson, N. II

Jaffrey, X. H.

Londonderry, N. H., .

Pelham, N. H

Peterboro, N. H

Sharon, N. H

Windham, X.H

Busklrks, N. Y

Cambridge, N. Y

Eagle Bridge, X. Y

Hoosick, N. Y

Petersburg, X. Y.,

Schaghtlcoke, X. Y., .

Burrlllville, R. I

Little Compton, R. I.,

Portsmouth, R. I

Tiverton, R. I., .

Barnet, Vt.,

Barton, Vt

Brownlngton, Vt

Burke, Vt.,

Coventry, Vt

Irasburg, Vt

Lyndon, Vt., . . . .

LyndonvlUe, Vt.,

Mclndoes, Vt

Newark, Vt., . . . .

Newport, Vt

Putney, Vt

St. Johnsbury, Vt.,

Sutton, Vt.,

Westminster, Vt.,

Outside dairies, .

Total Massachusetts dairies,

Total dairies.

20

9

9

21

1

23

1

26

23

23

660

2,054

4.55

1,3.50

2,714 1,S05

205

704

909
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Under " I\liscellancous " are included dairies situated in the follow-

ing towns, in no one of which were more than 8 inspected, the exam-

inations having been made for some special reason, and not as a part

of a general investigation :
—

Beverly.
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destination is not immediately sold, but commonly is held upwards of

twenty-four hours, it is clear that this milk must be about three days

old before delivery to the consumer.

The barns in contractor " C's '' territory were very generally dirty,

poorly ventilated and badly drained. Very few of them have milk

rooms, and in most cases the milk is cooled and stored in troughs in the

barn. Many of the cows show evidences of tuberculosis either of the

lungs or of the udder, or both.

Inquiry among the farmers developed the fact that contractor " B "

has made an earnest effort to enforce cleanliness and proper storage of

milk ; that contractor " A " appears to have been less urgent in this par-

ticular ; and that contractor " C " does absolutely nothing to promote

cleanliness at the place of production or to consider the interests of the

producers.

Veemont Dairies.

Eighty-five farms, sending milk into Massachusetts, situated in the

following 14 towns,— Barnet, Barton, Brownington, Burke, Coventry,

Irasburg, Lyndon, Mclndoes, Newark, Newport, Putney, St. Johnsbury,

Sutton and Westminster,— were visited. In this territory the great

majority of the barns are supplied with rumiing water conducted through

pipes from springs situated at a distance of from 300 feet to a half

mile. Of the 85 places visited, 78 were thus supplied, and 7 relied upon

wells.

On but few of these farms was there a milk house or milk room. The

milk is strained, as a rule, back of or otherwise near the cows, and cooled

in a trough of running water in the barn or cow yard. The trough is

commonly used also as a watering place for cows, horses and other ani-

mals. In some instances the trough is placed at the roadside, and serves

as a public watering place.

The milk car which conveys the product of these farms to Boston takes

it on at the several stations, within two hours after the morning milking,

so that, circumstanced as this district is in the matter of running water,

the milk house or milk room is not of the importance which it has

ordinarily.

The 1,167 cows on these 85 farms furnish to the Boston market nearly

7,000 quarts of milk daily. In point of general health, their average is

very high. Not all of them were examined individually, but of the large

number that were examined not one showed any evidence of disease, and

not an indurated udder was observed.

Of the 85 farms, 20, or nearly one-fourth, were reported as generally

commendable; and 65 showed a total of 221 objectionable conditions,

chiefly uncleanliness of tie-ups, lack of light and dirty condition of cows.
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New York Dairies.

In the 6 towns of Buskirks^, Cambridge, Eagle Bridge, Hoosick, Peters-

burg and Schaghticoke, 97 milk farms were visited. The total number
of cows kept was 859, and the amount of milk sent into Massachusetts

therefrom was about 4,600 quarts daily. The cows are not housed in

summer, but are kept at pasture all the time, and are milked out of

doors. Being pastured at considerable distances from the barns, and

scattered, it was impossible to examine them to any great extent. Milk

houses and milk rooms appear to be unknown, and the milk is cooled,

handled and stored in all sorts of places,— good and bad.

Of the 97 barns visited, 37 may be rated as "fair," 18 were found to

be extremely dirty, 40 were less dirty, and 2 were absolutely unfit and

beyond the possibility of being made fit for milk production.

"\niat the winter conditions may be, when the cows are confined, can

only be surmised.

Maine Dairies.

In the towns of Buxton, Gorham, North Berwick and Westbrook, 76

sources of the Massachusetts milk supply were visited. The aggregate

number of cows kept was 877, and the daily shipment of milk about

5,200 quarts.

These dairies are distinctly inferior in all respects to those of any other

equal area visited. "^Tiile one-fourth of them may be rated as somewhat

below "fair," about an equal number were reported as extremely dirty,

the condition of some of them being beyond the power of description,

both as to cows and premises; and about one-half were dirty or otherwise

objectionable to a lesser extent. At 6 of them gross pollution of the

water supply was evident on inspection.

Milk houses and milk rooms appear to be unknown, and the milk is

stored in many or most cases "in objectionable places and under objection-

able conditions.

A number of diseased cows were noted, but the usual assertion was

made that their milk was not being marketed.

Rhode Island Dairies.

In the towns of Burrillville, Little Compton, Portsmouth and Tiver-

ton, 84 dairies were examined. The aggregate nimiber of cows was 769,

and the amoimt of milk shipped was slightly over 6,000 quarts daily.

The number of dairies which merited commendation was 33, or 40 per

cent., which is a very good showing. Of the whole number examined,

only 9 could be classed as very dirty. There were 10 dairies which were

objectionable in only one particular, which could be easily remedied.
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A sample of milk taken from one of the ver}- dirt}' dairies showed

5,000,000 haeteria per cubic centimeter.

COXXECTICUT DaIKIES.

In addition to the 154 dairies inspected in the towns of East Granby,

Enfield, Somers, Somersville, Siiffield and "West Stafford, when the sources

of Springfield's milk supply were examined in the summer of 1906, 118,

situated in the towns of Ashford, Brookh-n, Chaplin, Columbia, Coventry,

Eastford, Hampton, Lebanon, Mansfield, Pomfret, Scotland, "VTillimantic

and AVindham, were visited in October of the present year. Of the

former, but 16, or lO.-l per cent., were worthy of commendation; but the

latter make a better, though poor, showing, there being 24, or 20.3 per

cent., ratable as " fair." A number were reported as being so very dirty

that only by dint of much work and extensive alterations can they be

made to be even fairly suitable for milk production ; 1-4 were reported

as absolutely unfit, and beyond the possibility of improvement short

of burning; and 65 as needing an aggregate of 266 suggestions for im-

provement of conditions. The number of cows kept at these 118 places

was 1,344, and the amount of milk shipped daily was about 7,500 quarts.

In most instances the cows were at pasture, and could not be examined.

Of the several States visited, only Vermont and Ehode Island showed

dairy farms comparable as a class with those of most sections of Massa-

chusetts.

Xatuee of the Defects to which Attextiox was called.

Below is presented an analysis of the T.243 objectionable conditions

to which the attention of proprietors and boards of health was called :
—

COXDITIOX OF Cows.
Defects.

Herds with tuberculosis, ....'.... 13

Herds with tubercular mammitis, ...... 1

Herds with mammitis, 7

Herds with muco-purulent discharge, 2

Unclean herds, 382

Swill used as feed, 1

406
CoxDiTiox OF Barns.

Dairy unfit for milk production, 7

BuUding unfit for cows, 16

23

Light.

Insufficient number of windows, 339

Windows inadequate in size, 180
519
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Ventilation.
Defects.

Additional ventilation needed, 24

Barn overcrowded, ^

General Cleanliness.

General uncleanliness of premises, 941

Tie-up in need of cleaning and whitewashing, .... 1,424

172
Accumulated manure, •

•

Manure piled back of cows,

Pools of Uquid manure in depressions of floor, .... 4

Horse manure on barn floor,
^

Horse manure used as bedding for cows, 14

Caked manure on floor and walls, 20

17
Cobwebs,

Privy in barn,

Floor back of cows used as a privy,

Trough behind cows used as a privy,

Slaughtering in barn, ^^

Lack of proper drainage, • •

Unclean cellar,

Tie-up floor in need of repairing, 24

Tie-up in need of new floor,

Horses not separated from cows, l^"*

Pigs kept near cows,
^"^^

Swill kept near cows,

Storage of brewers' grains,

Hay kept in tie-up,

Poultry in tie-up,

Poultry killed back of cows, ^

Hencoop near tie-up,

Sheep in tie-up,

Goat in tie-up,

Tie-up used for general storage,

Dead fowls in barn cellar,

Decomposing carcass of a cat in barn,

Rags, iron and other junk in barn,

Decomposing fruit and vegetables in barn, ....
Carcass, hide and other remains of a cow on barn floor, . . 5

Condition of Cow Yards.

Yard in need of proper drainage, 47/

General uncleanliness,
^-"^

Pools of stagnant water in yard,

Dead fowls lying about yard, 2

149

3,326

608
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Water Supplies.
Defects.

Well exposed to surface drainage, 62

New well needed, 3

Milk Rooms.
Milk room needed, 442

Unclean milk room, 73

Milk room miused, 46

Milk room used for smoking, 1

Milk room used as dog kennel, 1

Milk room used as hencoop, 1

Milk room used for general storage, 3

Milk room used as laundry, 4

Milk room in horse barn, 1

Milk room floor in need of repairing, 1

Care of ]\Iilk and Milk Utensils.

Milk strained in barn, 787

Milk cooled :
—

(a) In tub on barn floor, 1

(b) In house cellar, 5

(c) In hencoop, 1

{d) In wagon shed, 2

(e) In barn cellar, 6

(/) In unused well, 1

ig) Near pri\y, 1

(h) In trough used for watering cattle, ... 11

28
Milk handled :

—
(a) In house cellar, 5

(6) In dirty shed, 5

(c) In barn, 277

id) Back of horses, 1

(e) Back of cows, 7

(/) In woodshed, 1

ig) In dirt}' kitchen, 3
299

Milk stored :
—

(a) In house cellar, 5

(6) In trough used for watering cattle, ... 11

(c) In carriage house, 1

17

Unclean milk chest, 2

Unclean aerator, 2

Unclean refrigerator, 1

Unclean water in milk cooler, 7

Unclean faucet of milk cooler, 6

65

573
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Cooling tubs used for laundrj^ purposes,

Cans kept in barn, .

Cans kept in wagon shed,

Cans inverted in rack, .

Cans kept near privy,

Aerator kept in barn.

Mixer kept in barn.

Milk bottles washed in tub used for family laundry.

Separator operated in dirty barn, . . . ,

Defects.

1

409

1

1

1

2

6

2

2

1,574

Total number of objectionable features, 7,243
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The Infantile Moetality of Boston during the

Period June 1 to Nov. 30, 1907.

By Donald Gregg, M.D.

On June 1, 1907, was undertaken an investigation which was to

cover as completely as possible the entire infantile mortality of the

city of Boston for the six months next ensuing, with especial reference

to preventable causes and the influence of the mode of feeding and the

character of the food. Through the courtesy of the board of health,

access was granted to the daily returns of deaths, from which the neces-

sary data as to age and place of death and other facts were derived.

As soon as possible after the cases to be investigated were reported (those

of infants under one year of age), the recorded residences or institu-

tions were visited and the information desired obtained at first hand,

from the mother or from the attending physician or other person hav-

ing it.

During the whole period, in but four cases in which the mode of

feeding could have been a factor was it impossible to obtain the re-

quired data, and then only because of removal to places unlcnown to

neighbors. In a few cases of abandonment of infants at birth no facts

were obtainable; but these cases may be disregarded so far as this in-

vestigation is concerned, inasmuch as these victims were fed neither

naturally nor artificially.

In the results tabulated below, the figures do not correspond exactly

with the ofiicial records, since in a number of instances incorrect ages

were reported.

The number of cases reported and investigated was 1,315, divided

by months as follows :
—

June, 147

July, 173

August, 355

September, 277

October, 220

November, 143

These figures, when compared with available mortality statistics from

other sources, are somewhat remarkable, since the fall in the number
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of deaths after the maximum is reached in August is commonly much

more sharp, especially after September; whereas here the number is

greater for September than for July, and the same is true for October,

in which month the figures are usually far below those even of June;

and the high rates for the months following August cannot be ascribed

to unusual climatic conditions.

As to sex, the cases are fairly evenly divided, thus :
—

Months.

June,

July,

August, .

September,

October,

.

November,

Of the total number, 29, or 2.2 per cent., were colored. A large pro-

portion were of foreign parentage,— Italian, Eussian, Polish, Irish,

Bulgarian, Armenian, Greek, German, French, English, Swedish and

Canadian. The largest numbers were of Italian and Irish parentage.

Concerning illegitimac}^, the data are probably incomplete. So far

as could be ascertained, 100, or 7.6 per cent., were of illegitimate birth.

These deaths fell as follows :
—

June, °

July, 16

August, 23

September, 25

October, 21

November, 7

100

Of twins, there were 83, or 6.3 per cent, of the whole. These cases

occurred as follows :
—

June, 5

July, 12

August, 22

September, -.20

October, 20

November, 4

83
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Of infants boarded out, there were 25, or 1.9 per cent. These cases

fell as follows :
—

June, 1

August, 6

September, 7

October, 7

November, 4

25

Geographically, by wards, the cases were distributed as in the follow-

ing table :
—

Distribution of Cases, by Wards.

Wabds. June.
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Ward Statistics.



No. 34.] INFANTILE MORTALITY OF BOSTON. 407

The occurrence of the cases in the various hospitals throughout the

city is shown in the table below :
—

Hospitals.
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The ages of the victims are tabulated below :
—

Ages.
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additions). The cases classed as "not fed" include those infants that

died at once without any evidence of digestive trouble. Four cases not

found are grouped as "unknown."
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The percentage of colored victims, 2.2, is .5 higher than the per-

centage of the birth-rate (1.7 in Boston).

As the normal occurrence of twin pregnancies is less than 2 per cent.,

the proportion of twins among the deaths, 6.3 per cent., is significant.

No figures are given in the city reports to show the percentage of

illegitimate births, but as a ver}^ large proportion of these cases are

not cared for by the mothers, but are boarded at institutions or else-

where, the percentage of this class that die is probably higher than that

of the legitimate. Illegitimate children made up 7.6 per cent, of the

deaths,— a proportion undoubtedly much higher than the ratio of

illegitimate to legitimate births.

In studying the tables of distribution of the cases, the first fact to

be noted is that about one-third of the cases each month are reported

from hospitals. Consequently, the distribution of the other cases gives

only a partial index of the true morbidity in the various wards of the

city.

A study of the distribution of the cases with other ward figures brings

out a number of interesting points. In East Boston (Wards 1 and 2)

the birth-rate of Ward 1 is slightly higher than that of Ward 2, but

the foreign-born population and congestion are greater in Ward 2, and

in Ward 2 the infant death-rate for the period under consideration is

considerably higher.

In Charlestown (Wards 3, 4 and 5) the ward having the highest

birth-rate has the lowest infant death-rate; and the one with the highest

infant death-rate is that which has the highest percentage of foreign-

born population, the lowest birth-rate and the greatest congestion.

In Ward 6 is found the highest percentage of foreign born (mostly

Italians), the greatest congestion, the highest birth-rate, and far and

away the highest death-rate among the infants.

In Ward 11, the Back Bay region, only 8 cases were reported during

the six months,— the smallest number for any ward of the city. These

8 cases, it is interesting to note, occurred in the region close to Cam-

bridge Street, and during the six months not a single case of infant

death was reported in a home in the area bounded by the State House,

to Brookline, the Charles Eiver and Boylston Street. In this area the

birth-rate is unusually low, and a large proportion of the infants are taken

out of town as soon as warm weather appears, and then, should they die,

their deaths are reported elsewhere.

Ward 8 (the West End) stands next to Ward 6 in congestion and

percentage of foreign population, and next but two in birth-rate; and

yet there are only five wards in the city with a lower infant death-rate.
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This ward is inhabited largely by Jews, and, as is well known, Jews

usually nurse their infants.

Ward 13, which shows the highest infant mortality in South Boston,

and the third highest mortality among all the wards, has the second

highest ward birth-rate, is fairly congested, has a large foreign element

of poor Irish and ignorant Poles, and a large number of filthy old tene-

ments situated on made land but a few feet above sea level.

In examining the table of hospital cases, it will be kept in mind
that the Infants' Hospital was closed during July, August and Septem-

ber, and that the Floating Hospital was in operation only from the

first of July to the 14th of September.

Of all the cases recorded, there were reported from the hospitals

during June, 33 per cent.; July, 36 per cent.; August, 35.4 per cent.;

September, 30.9 per cent. ; October, 32.2 per cent. ; November, 31.4 per

cent. ; and during the six months, 35 per cent. The Floating Hospital

reported in July 20 cases, or 31.7 per cent, of the hospital cases; in

August, 47, or 36.3 per cent.; and in the first two weeks of September

23, or 35.9 per cent.; or 35.1 per cent, of the hospital cases reported

while this hospital was running. In connection with this fact it should

be noted that the average time that these cases were in the hospital

was 10.3 days; that 21 of the cases were at the hospital for a day or

less; and that 55 of the cases, or 61.7 per cent., were at the hospital

less than a week.

St. Mary's Infant Asylum reported in June 21 cases, or 42.8 per

cent, of the hospital cases; in July, 21, or 33 per cent.; in August,

38, or 29.4 per cent. ; in September, 30, or 27.2 per cent. ; in October, 20,

or 28.1 per cent.; in November, 14, or 31.1 per cent.; making a total

of 144 cases for the six months, or 30.85 per cent, of the hospital cases

for this period, and 10.9 per cent, of the total cases of the city. In

addition to these cases there were reported from the Boston City Hos-

pital 7 cases brought in from St. Mary's in wretched condition, two

of which died of diphtheria. There were 3 other reports of St. Mary's

babies, one from the Eye and Ear Infirmary, one from East Boston

and one from Brighton, where a baby eleven days old was left the night

before it died. Making allowance for these cases, the report of cases

of St. Mary's babies should be : in June, 24, or 48.9 per cent, of the

hospital cases; in July, 22, or 34.9 per cent.; in August, 38, or 29.4

per cent.; in September, 34, or 30.3 per cent.; in October, 21, or 29.5

per cent.; in November, 15, or 33.3 per cent.; making a total of 154

cases, or 32.9 per cent, of the hospital cases and 11.7 per cent, of the

total cases. Of these 154 cases, 60 were said to have been born at the
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hospital. With the exception of some of the cases bom there, all but

20 were at the hospital for more than one month, and only one was
at the hospital less than a week.

The tabulation of the cases by ages shows that, seemingly regardless

of temperature, feeding or disease, about 40 babies under one week old

die each month. During August and September, the months of highest

mortality, the babies three to six months in age appeared to suffer most
heavily, and those of six to nine months next in order. Those more
than nine months old seem to have been much less affected.

The table of causes of death shows that during the six months the

number of congenital causes of death (prematurity, congenital heart

trouble, obstetrical diflBculties, etc.) remains about the same each month;

the deaths from infectious diseases (not gastro-intestinal) show a de-

crease in August, but a decided increase in Xovember, when the weather

is colder and many cases of pneumonia are reported. The number

of deaths from gastro-intestinal troubles, however, is twice as great in

July as in June, and six times as great in August as in June; and

then occurs a gradual decrease through September, October and Novem-

ber, as the weather becomes colder.

An analysis of the methods of feeding shows that 30 to 35, or 15

per cent, of the whole number of victims, died each month without

having been fed at all. Of the remaining 84.3 per cent., a total of

20 per cent, were breast fed. The percentage of breast-fed cases de-

creases progressively with an increase in the total mortality, with corre-

sponding increase in the percentage of bottle-fed cases. The number of

deaths among those fed on modified milk was twice as great in August

as in July, which suggests that dirty milk, no matter how scientifically

modified, is not suitable food for babies.

The chart merely shows in a diagrammatic way the facts already

considered. It shows perhaps more strikingly the rise in mortality

with the rise in temperature, the close inter-relation between the mor-

tality and bottle feeding, and the immunity given by breast feeding.

Many of the mothers who had ceased nursing their young were asked

why they had done so. Their answers included :
" Had to go to work ;

"

"Xot enough milk;" "Too busy;" "Took too much time;" "Breast

abscess
; " " Advised to do so by the doctor ; " " In the family way

again ;
" and " Inverted nipples."

An attempt was made to ascertain what efforts are being made by

charitable organizations to supply proper milk to families in the poorer

quarters, and it was learned that, in addition to the charitable work

done by the various hospitals, there is a "milk fund" that supplies

modified milk to applicants applying for treatment at the Children's
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Hospital, the Infants' Hospital and the Boston Dispensary, One of

the large contracting firms has five distributing stations, where pas-

teurized millc is sold in four, six, and eight ounce nursing bottles at

2 cents a bottle. The distribution during the summer was as follows :
—

Bottles.

Elizabeth Peabody House, 87 Poplar Street, Ward 8, . . . 37,950

Denisou House, 93 Tyler Street, Ward 7, 26,986

North Eud Union, 20 Pannenter Street, Ward 6, . , . . 82,551

South Bay Union, 640 Han-ison Avenue, Ward 9, . , . . 11,258

Roxbury Neig-bborbood House, 858 Albany Street, Ward 9 (in

September and October), 4,529

Total, 163,274

COXCLUSIONS.

The 1,315 infants that died in Boston during the six months may
be grouped under five headings :

—
1. Those who were predestined to die because of some congenital

defect (parental wealoiess or parental sicloiess, prematurity, malforma-

tion, or obstetrical difficulty).

2. Illegitimate, and hence not welcome.

3. Abandoned, although legitimate, the parents being habitual

drunkards or in extremely poor circumstances.

4. Those who acquired the common communicable diseases, as measles,

whooping cough, etc.

5. Those improperly fed, either with foods naturally unsuited to in-

fants' stomachs, or with polluted (dirty) milk, containing the common
and usual exciting causes of that grouri df digestive diseases known

generally as cholera infantum, but mor& properly as epidemic diar-

rhoea.

A reduction in the mortality due to improper feeding will take place

only when physicians, nurses, mothers and the general public understand

the importance of cleanliness of the milk supply from the moment of

its production to that of its consumption. That 740 babies died in

Boston during the six months of preventable gastro-iatestinal diseases,

due to improper feeding is proof of the need of a more wholesome milk

supply.
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REPORT UPON THE GROWTH OF PATHOGENIC BACTERIA

IN MILK.

By Herbert R. Brown, S.B.

Milk, containing as it does relatively large quantities of casein and

milk sugar, smaller quantities of lactalbumin and several inorganic salts,

meets the food requirements of most bacteria. It is at present impossible

to say to what extent the fat content, consisting of some ten glycerides,

aids or inhibits bacterial multiplication, but it is probable that it exerts

no appreciable influence.

The bacterial content of milk from various sources, and even from

the same animal, varies from day to day, according to season, environ-

ment during milking, association with other animals of the same or

different species, change in pasture, standing in water of sufficient depth

to permit the teats to come in contact with the surface, character of

such water, and other conditions and circumstances. The general con-

dition of health of the cow plays an important part, as does also the

condition of health of the various persons who handle the product from

the time of milking to that of use.

The bacterial content of milk has been the subject of much study

by various men, among whom may be mentioned Conn and Esten (1901),

who found bacillus acidi lactici I. and II., hacillus lactis aerogenes, hacil-

lus coli, sarcina and streptococci quite regularly.

Lux (1903) reports staphylococcus mastitis alhus to have predomi-

nated among the species present in milk examined by him. Staphy-

lococcus mastitis aureus, galactococcus versicolor, bacillus prodigiosus,

bacillus luteus, bacillus acidi lactici, bacillus lactis aerogenes and bacil-

lus coli communis were the other types isolated. W. A. Stocking (1903),

in a paper on the " Germicidal Action of Milk," refutes certain asser-

tions that milk itself, by reason of the presence of certain ferments,

exerts a germicidal influence during the first few hours. Stocking

showed that in freshly drawn milk, non-acid-producing bacteria are

present, and these, while regularly decreasing in number as time pro-

gresses, inhibit the growth of the lactic acid bacteria. The non-acid-
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producing bacteria decrease regularly from the first, while the lactic

acid bacteria increase in numbers; consequently, there is represented

at the intersection of the descending non-acid-producing bacterial curve

and the ascending curve of the acid producers a bacterial content ma-

terially smaller than the original.

The decrease in the number of bacteria in milk subsequent to milking

is attributed by Koning (1904) to the presence of certain toxic sub-

stances, probably of hematogenous origin. He states that there is no

definite relation between the numbers of bacteria and the degree of

acidity in market milk. The loss of CO2, through which the acidity

is reduced, is not replaced during the bactericidal stage by the produc-

tion of lactic acid; it is not until the degree of acidity has passed a

certain limit that there is a definite relation between the production

of acid and the multiplication of lactic acid bacteria.

Thomer (1891) showed that 2.3 per cent, acid was the lowest degree

of acidity at which milk would curdle on boiling. This degree of

acidity I have observed to vary with different species of bacteria, while

Thorner was probably working with a mixed flora.

Vandin (1892) reported that all kinds of milk was generally found

to be acid, and that the degree of acidity varied but little in animals

of the same species. The cause of the acidity was chiefly various protein

substances, and the variations in acidity were due to changes in the

nature and relative proportion of the same and the mineral elements of

milk.

From the study of the literature dealing with the bacterial content

of milk, the variation thereof, the multiplication of the germs under

various conditions, such as fluctuations in temperature, the effect of

freezing at various temperatures for different lengths of time on the

vital resistance of the micro-organisms, and also, touching upon the

presence of normal and bacterial enz}Tnes, acid production and casein

fermentation, we must conclude that the constituents of milk and the

products of bacterial activity in such milk, some being of the same or

similar nature, are certain to play an important part in the development

of each specific micro-organism, either by favoring or by inhibiting its

growth.

We may anticipate, especially, a variation in rapidity of multiplication

with variation in the species. For example, when micro-organisms

forming products of a nature favorable to the development of a certain

bacillus predominate, we may expect a decided increase in numbers of

that bacillus, with incubation at the optimum temperature; or, on the

other hand, if a cell capable of producing substances of an inhibitory

nature to the bacillus should gain supremacy, we must expect one of three
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possibilities: a complete stagnation of growth, resulting in no multi-

plication; a reduction in number, owing to the destruction of the less

resistant individuals; or a complete suppression.

Growth of Pathogenic Bacteria ix Milk.

The mode of entrance of the pathogenic bacteria to be discussed below

into milk does not come within the scope of this paper, which deals

chiefly with their multiplication after they have gained access. Medical

literature is rich in information on this subject, and contains many
proofs of the fact that human diseases of a communicable nature are

frequently spread through the use of milk which has been contaminated

by persons who are either diseased themselves or in contact vrith those

who are, either directly or indirectly.

How many pathogenic bacilli originally gain entrance to the milk

cannot be known; but, assuming that the numbers are relatively small,

the number of persons who become attacked during an epidemic indi-

cates that a considerable multiplication of the pathogenic bacilli in the

milk must occur between infection and consumption.

All pathogenic bacteria flourish best at about body temperature; but

lower and even freezing temperatures merely retard development, though

some of the weaker bacteria gradually succumb. Only the most severe

tests of freezing, thawing and refreezing can quickly destroy all of the

specific micro-organism present, because of the fact that certain bacteria

of all species are more resistant to physical changes than others, and

the most vigorous will survive.

Milk has been used extensively as a culture medium for many years,

and in. order to render it sterile it is necessary to heat it at 100° C.

a number of times. This degree of heat brings about certain changes in

milk that render it somewhat different from normal; and, while these

changes probably do not affect the cultural results, or even bacterial

multiplication to any extent, it was deemed best to work with milk

as nearly normal as possible, or with that which had been sterilized

at relatively low temperatures.

According to Jensen and Plattner (1905), the first change takes

place through prolonged heating at about 77.5° C. The lactalbumin

is partly coagulated at 60° C, when the heating is prolonged for five

hours, though the greater part is not precipitated below 70-75° C. Ex-

posure to 77.5° C. for one hour, to 80° C. for thirty minutes and to

90° C. for five minutes produces complete coagulation of the lactal-

bumin. The authors report that the first critical stage in the changes

in the casein molecule is at 80° C. for five minutes, 77.5° C. for one

hour and 70° C. for five hours of prolonged heating; the second critical
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stage is 120'' C. for five minutes and 110° C. for ten minutes. The minor

changes may be due to the expulsion of CO2, the destruction of the

natural rennet^, and the precipitation of lime salts. The fat fuses at

temperatures above 120° C. and after five hours at 70° C.

In view of the chemical changes which occur at 77.5° C, experiments

were made to attain sterilization of the milk at as low a temperature

as possible.

The milk was heated at 60°, 65°, 70°, 75° and 80° C, according

to the fractional method, in small flasks that were completely immersed

in water at the desired temperature. The milk used was obtained from

shops and from a dairy where the utmost care is exercised under the

supervision of technically trained men.

At 60° C, spore-bearing anaerobic, spore-bearing aerobic (such as

&. subtilis, h. spinosus, h. ramosus, b. pseudoedema, h. pseudotetanus)

and non-spore-bearing bacteria of the streptococcus and diplococcus

types were almost invariably found; occasionally, the grouping would

be different, according to the predominance of one species over the others,

or by reason of the absence of one or more of the t3^es mentioned above.

The diplococci and streptococci found were apparently unaffected by

repeated heatings at 60° C, and one strain of streptococcus isolated was

able to withstand 67^ C. in bouillon for five minutes, but it was de-

stroyed by exposure to 68° C. for the same time. Eussell and Hastings

(1902) describe a micrococcus having a thermal death point of 76° C,

and capable of resisting this high temperature in any fluid. Other things

being equal, milk may offer some protection to bacteria against heat,

but until further experimental data is at hand nothing definite can

be stated.

In this work, milk was frequently carried through twelve to fourteen

days of fractional sterilization without the slightest sign of any change,

and then would come a sudden precipitation of the casein. Bacillus

ramosus, a spore-bearing aerobe that occurs commonly in the soil and

in river and spring water, was generally found to be the causal agent.

BacilliLS subtilis on one occasion caused the milk to spoil after steriliza-

tion was supposed to be complete. The degree of heat used here was

100° C, according to the fractional method. The temperature of 36° C.

used to induce spore formation in the case of the spore-bearing anaerobic

bacilli and the obligatory aerobic bacilli such as bacillus subtilis, bacillus

pseudcedema and like spore-bearing aerobes, apparently did not succeed

when applied to bacillus ramosus and bacillus spinosus. The conditions

of the flasks were of a partial anaerobic character, and it is possible that

the oxygen requirements of these aerobes were not satisfied, so that with
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incubation at 36° C. no germination of the spores took place. In

attempts at sterilization at 65° C. and 70° C. similar results were ob-

tained.

Streptococci and diplococci were destroyed by the prolonged heating.

Bacillus subtilis, bacillus ramosus and bacillus spinosus, in course of

time, though often much delayed, caused a precipitation of the casein,

and in the case of the hay bacillus there was a subsequent slow dissolu-

tion of the casein by the proteolytic ferments of that micro-organism.

At To"^ and 80° C. and upwards, with less and less diflBculty and more

and more certainty of fruitful results, the milk was satisfactorily ster-

ilized, imless there were present certain resistant anaerobic spores, which

almost invariably occur in store milk during the summer months, which

finally germinated.

Milk sterilized at 75° C, which is below the temperature at which

the primary chemical changes in milk take place (77.5° C), gives no

sign of having been subjected to heat either in appearance or taste, and in

all probability is certain to give as good results as milk sterilized at

60° C. At 80° C. there is a change in milk, as is evidenced by the

slight brownish tint that is brought about; but from the results of the

experiments there appeared to be no appreciable difference in the ability

of bacteria to grow in milk sterilized at that temperature or at 75° C.

The method of sterilization at 75° C. was very similar to those fol-

lowed in the attempts at sterilization at 60°, 65° and 70° C.

The milk was obtained as fresh as possible in the morning, and sub-

jected to heat at 75° C. for thirty minutes during the forenoon in a

rubber-stoppered Erlenmeyer flask of about 200 to 250 cubic centi-

meters capacity, by complete immersion in water heated to that degree.

Tlie expansion and contraction of the air in the neck of the flask, and

the increase and decrease in volume of the milk, which reduced and

increased the air volume with each process of heating and cooling respec-

tivel}', were provided for by a glass tube, drawn out to a capillary end,

which was passed through the perforated rubber stopper. In the after-

noon of the same day the milk was again heated to 75° C. for the

same length of time as before (thirty minutes), with the proper time

allowance necessary to compensate for the slower rise of temperature of

the fluid within the flask. The flask was removed and kept at room

temperature after the first heating, and then kept over night at the same

temperature after the second heating ; room temperature during the sum-

mer months varied from 70° to 78° F., the lower temperature prevailing

during the evenings. On the second day the milk received one heating

at 75° C. for thirty minutes, and then was stored at room temperature
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uiitil the afternoon of the following (third) day, when it was again

heated and placed in the incubator at 36° C, to induce the germination

of such spores as might be present.

On the morning of the fourth day, after a lapse of about sixteen hours,

the flask was again subjected to heat to destroy the bacteria from the

freshly germinated spores, and then replaced in the incubator and kept

at 36° C. for twenty-four hours. The milk was heated again on the

fifth day, and at this time sterilization was generally found to be com-

plete; but in order to avoid any chance of error, the flask was replaced

in the incubator, where it remained at 36° C. for at least a week before

it was used.

Doubtless most of the streptococci, micrococci and non-spore-bearing

bacilli were destroyed by the primary heating; but in order to destroy

the individuals of slightly greater resistance, the second heating was

given, and this being applied before they had recovered from the first

shock of the sudden rise in temperature to 65°, 70° and 75° C, as the

case might be, was almost invariably sufficient to kill, and thus complete

the effect of the primary heating. The subsequent incubation and heat-

ing was to induce the germination of the spores of certain aerobic and

anaerobic bacteria, and to kill the bacilli while they were in the vegeta-

tive condition ; for at this time, before the protoplasm has begun to con-

centrate to form spores, we have to do merely with the individual re-

sistance of the species, most of which is easily overcome by temperatures

of 60° to 80° C.

The same method as that used for sterilization at 75° C. was also

employed in sterilization at 80° C.

Sterile milk can be kept for indefinite periods, with but slight changes

due to evaporation and slow precipitation of the coagulated lactalbumin.

Bacteria seemed to develop equally well in milk a month to six weeks

old as in newly sterilized milk.

The Growth of Specific Bacteria in Milk,

Bacillus Typhosus.

Chantemesse and Widal (1891) and Malvoz (1891) have reported

that bacillus typhosus never coagulates milk, but that bacillus coli com-

munis coagulates it in twenty-four to forty-eight hours in most cases.

Cantley (1897) and Bolley and Field (1898) found that it can live

only a few days in buttermilk. In 1898 Theobald Smith showed that

it will grow in sterile milk and produce an acid reaction. In 1898

Bolley and Field inoculated sweet milk, sour milk and buttermilk with

this organism, and reported: (a) that it remained alive for several
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months in cream and in buttermilk made from the same; (&) that there

was no marked growth in buttermilk thoroughly worked; (c) that it

developed in great numbers in sweet milk which became acid but did

not coagulate; (d) that in mixed infections it was not outgrown, and

in some cases became the predominant species. Kolle and others re-

ported in 1904 that fresh milk drawn under aseptic precautions pos-

sessed no bactericidal properties for bacillus coli, bacillus typhosus and

parat}-phoid bacilli.

In the experimental work with the typhoid bacillus, two strains, num-

bered III. and VIII., were used, the former being one obtained some

years ago, and the latter being the last one received at the laboratory.

Bouillon cultures twenty-four hours old were diluted by transfers to

sterile bouillon, so that it was possible to add as many or as few bacilli

to the milk as the experiment demanded.

The numbers of bacteria inoculated into the milk were immediately

determined by plating on agar in the proper dilutions. The inoculated

tubes were next exposed to 36° C, to room temperature, or about 21° C,

and at a low temperature, such as 7° C. (45° P.), for var}dng periods

according to the experiment ; but the extent of multiplication was always

determined at the end of forty-eight to seventy-two hours, for milk

seldom reaches the consumer in large cities before it is at least forty-

eight hours old.

Growth at 36° C.— 36° C. is the optimum temperature for most

bacteria, and the typhoid bacillus proved to be no exception, for milk

kept at this temperature proved to be most favorable to its development.

The number of bacilli of both strains in the milk immediately after

inoculation from the diluted culture varied from 40 to 110 per cubic

centimeter.

The tubes were placed at a constant temperature of 36° C. for forty-

eight hours, after which the diluted milk was plated on agar and the

number of colonies was estimated. The numbers were invariably raised

to " countless " per cubic centimeter, the agar plates showing to the naked

eye a very fine haze, which on microscopic examination showed colonies

as numerous as the red corpuscles on a good blood smear on a slide

or cover glass.

Growth at Room Temperature. — The temperature of the laboratory

where the milk inoculated with typhoid bacilli was stored during incuba-

tion at "room temperature" varied from 71° to 78° F., or 21.7° to

25.5° C, at the time of the experiments. The milk was inoculated with

similar numbers as before, varying from 40 to 110 to 120 per cubic centi-

meter. The results after forty-eight hours' exposure to this tempera-

ture again showed the presence of " countless " bacteria on the agar
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plates; but by microscopic examinations it was found that the colonies

were in reality fewer in number than those on the plates representing

the multiplication at 36° C. By longer incubation at room temperature

the numbers rose until they equalled those found after forty-eight hours'

incubation at 36° C.

Growth at Low Temperatures. — The experimental studies at low

temperatures were carried on by storing the inoculated milk in the cold-

storage vault of the Laboratory of Hygiene, Harvard Medical School,

where the temperature varied from 5.6° to 6.7° C. (42° to 44° F.)

during the course of the experiments. In the experiments at vault

temperature a single loop of an undiluted twenty-four-hour bouillon

culture incubated at 36° C. was added to the milk, in order to inoculate

the medium with much larger numbers than before, because of the an-

ticipation of a marked reduction in the numbers of the bacilli due to

the relatively quick change from 36° to 5.6° to 6.7° C, which process,

in itself, probably destroyed some of the weaker bacilli.

The number of bacteria added to the milk from the old strain (HI.)

was 1,436,580 per cubic centimeter, and that from the young culture

(VIII.) was 1,499,040 bacteria per cubic centimeter.

The tubes were examined after about seventy-two hours' exposure to

this temperature, and it was found that the bacteria of culture HI.

had been reduced to 94,920 per cubic centimeter, and those of culture

VIII. to 16,420. Thus, exposure to low temperature had caused the

destruction of 93.4 per cent, of the bacilli originally inoculated from

culture III., and had destroyed 98.9 per cent, of those from culture VIII.

The tubes were next examined after twenty-two days' exposure at the

same temperature as before, and it was found that 9,945 bacteria per

cubic centimeter of culture III. and 1,990 per cubic centimeter of

culture VIII. were still alive; or, stated in percentages, 99.3 per cent,

of the original number of culture III. and 99.87 per cent, of the original

number of culture VIII. had been destroyed. From another point of

view, it is seen that only 89.6 per cent, of the bacteria of culture III.

present in the milk after seventy-two hours were destroyed, and but

87.9 per cent, of those of culture VIII.; showing that the rate of bac-

terial mortality was greater during the first seventy-two hours than dur-

ing the following twenty-two days. In this connection it may be

permissible to speak of the possible growth of some bacilli the numerical

evidence of which was obliterated by the rapid reduction in nmnbers, as

mentioned above. That the milk did change in reaction will be shown

later on, and as this fact serves as evidence of bacterial activity, it may

be possible that some of the more resistant members were unaffected by

the cold and continued to multiply.
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It is estimated that at 36° C. the rate of bacterial division was a

complete fission of all cells in about two and one-half hours; at room

temperature from three to three and one-half hours were required to

complete the process of fission. These estimates, of course, give merely

the average rate of division, for the actual rate in the beginning was

much faster at both 36° C. and at room temperature; but as the changes

were produced in the milk, there was of necessity a retardation in the

rate of multiplication.

It is well known that cultures taken from a relatively old agar slant

growth, when inoculated into a fresh, favorable medium, show a latent

period before the beginning of active multiplication; and, as the milk

under discussion was inoculated from twenty-four-hour bouillon cultures,

the most active multiplication probably took place during the first few

hours after the addition of the bacilli.

Changes produced in Milh as a Result of Bacterial Multiplication.—
That bacillus typhosus does not behave the same in milk as in pep-

tonized bouillon was conclusively shown in 1898 by Theobald Smith,

who found that the bacillus produces alkali in bouillon, but not in milk.

In milk the author found that there was a substance like dextrose

present to the extent of about .1 per cent. A four days' growth of one

strain showed 3.18 per cent, acid for the bulb and 3.06 per cent, acid

for the branch fluid of a fermentation tube, the original reaction of the

milk being 1.74 per cent, acid to phenolphthalein; another strain in

five days' growth gave in the bulb 3.07 per cent, acid and in the branch

fluid 3.04 per cent., the control in this case showing an acidity of 2.04

per cent. There was no coagulation of the milk.

In the experimental work upon typhoid it was found that the milk

sterilized at 75° C. was 1.3 per cent, acid to phenolphthalein, and this

acidity was raised to 1.95 in seven days' growth at room temperature

after, inoculation with culture III.

There was no change in forty-eight hours at room temperature. Cul-

ture VIII. in the same experiment produced no change in forty-eight

hours, but at the end of seven days the reaction was found to be 1 per

cent, acid to phenolphthalein. With another lot of milk, sterilized in

this instance at 100° C, culture III. caused a rise in the acidity from

1.5 to 2.75 per cent, to phenolphthalein in the branch, and no change

in the bulb ; culture VIII. in milk of the same lot produced enough acid

to raise the branch to 2.45 per cent., while the bulb reaction was re-

duced to .7 per cent, acid, using phenolphthalein as an indicator.

As has already been noted by Smith and Bolley and Field, no coagu-

lation appeared either spontaneously or on boiling. Thorner (1891)

stated that 2.3 per cent, acid is the lowest amount which will curdle
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milk on boiling; but be was evidently working from tbe cbemical side

only, and bad to do with tbe normal store milk, beavily loaded with

mixed cultures of bacteria.

In tbe case of typhoid bacilli and a number of related forms, together

with certain anaerobic bacilli, there is no precipitation of the casein

on boiling, even though the acidity is high. With high acid reaction,

other bacilli may spontaneously produce a precipitation of the casein

that is only seen with the aid of the microscope, but may be rendered

evident to the naked eye by the application of heat, which causes an

agglutination, so to speak, of the fine particles into coarse masses.

The addition of sterile neutral litmus to the milk gave a slight indi-

cation of the rise in acidity, but the information derived was so indefinite

that experiments along this line were purposely limited. The positive

pink color to litmus milk after a forty-eight-hour incubation at 36° C,
or for a slightly longer period when kept at room temperature (31° to

22° C), was easily obtained with both culture HI. and culture VIIL;
at vault temperature (5.6° to 6.7° C.) the milk remained neutral to

litmus during the first three to three and one-half days ; but after twenty-

two days both strains had produced acid reactions in the respective

tubes, with the greater intensit}% as shown by the litmus, in favor of

the young strain (VIIL). As pointed out in another connection, this

acidity may have been produced by bacterial multiplication that ceased,

or it may possibly have been produced by the old bacilli whose lives were

slowly ebbing away; and, while the rates of food absorption and waste

excretion were much retarded, nevertheless the processes themselves did

not cease entirely.

General Summary and Conclusion. — The study of the literature on

the growth of bacillus typhosus showed several important facts of more

or less direct bearing on the subject. It is shown that hacillv^ typhosus

can remain alive for several months in cream and in buttermilk made

from the same; that it develops in great numbers in sweet milk which

becomes acid but is not coagulated; that freshly drawn milk has no

bactericidal power against it or against paratyphoid or bacillus colij

and that in mixed infections it is, in certain cases, not only not outgrown,

but may become the predominant species. Comparative studies of milk

and peptonized bouillon seem to point toward the latter as a more favor-

able medium.

From the experimental studies it is proved that bacillus typhosus

multiplies rapidly in milk incubated at 36° C. from a very few bacteria

per cubic centimeter to countless numbers in forty-eight hours. The

multiplication is accompanied by acid production, but otherwise no

change can be detected in the milk. When inoculated milk is kept in

test tubes for thirty to sixty days or more at room temperature, or pre-
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sumably for a shorter period at 36° C, it becomes strongly alkaline.

The multiplication of bacillus typhosus is slower at room temperature

than at 36° C, and consequently a longer period than forty-eight hours

is required to produce the same numbers of bacteria per cubic centi-

meter and the same degree of acidity. Storage at low temperatures

between 41° and 45° F. caused a marked reduction in the numbers of

bacteria in seventy-two hours, but produced no change in reaction.

Continued exposure to the low temperature showed a continued destruc-

tion of bacteria, but the rate of destruction became slower as time

passed.

It is only on excessively hot days that milk would be exposed to such

a temperature as 36° C, which is laiown to be the optimum for hacillus

typhosus; but it is important to know definitely how this micro-organism

behaves in milk so exposed, in order fully to appreciate the increase in

danger from milk that has been infected in the process of handling and

not kept cold.

At ordinary temperatures of 72° F., or thereabouts, the multiplication

being slower, the increase in danger to the consumers becomes slower,

but none the less certain.

On account of the omission of icing milk in transit, the bacteria have

abundant opportunity to multiply; and from calculations based on the

difference between the originally inoculated numbers of bacteria and

the resulting numbers after forty-eight hours' growth at room tempera-

ture, it is estimated that they double their numbers about every three

to three and one-half hours. This is the average rate, and the estimate

does not take into consideration the existence of the latent period that

usually precedes bacterial development when a transfer is made from

one medium to another.

The temporary icing by storekeepers can produce little effect, if any,

on the numbers of typhoid bacilli that might originally be present in

milk, except in the way of retarding multiplication. As has been

sho'WTi above, it is only with long-continued exposure at low tempera-

ture that appreciable reduction in the numbers can be brought about.

That there may be some multiplication of typhoid bacilli in milk is

quite possible; and the rise in acidity in milk inoculated with this ba-

cillus when exposed to low temperatures (5.6° to 6.7° C.) for many

days points toward a probable adaptation of certain individual bacteria

to the low temperature.

Paratyphoid Bacillus.

In order to incorporate the study of a closely related member of this

group, the paratyphoid bacillus of a strain isolated from the gall bladder

of a man was secured and inoculated into milk sterilized at 75° C.
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Milk and whey have been extensively used by many workers in the

differentiation of this bacillus from lacillus typhosus. Schottmiiller re-

ports that there is an acid production in whey, and that subsequently

the reaction becomes alkaline. There seems to be no difference in the

opinion of different authors concerning this general effect, but the con-

clusion arrived at is that practically all strains differ to a greater or

lesser extent from one another, so that it becomes impossible to state

anything definitely that will apply to all cultures.

In the experimental studies, relatively small numbers of bacteria were

inoculated into milk, which was then incubated at 36° C. and at room

temperature for varying periods, according to the experiment. At
36° C. there was a very luxuriant growth, the number of bacteria per

cubic centimeter being raised from 3,530 to " countless " in forty-eight

hours.

The multiplication at room temperature, while less in extent, was

likewise luxuriant, the numbers being raised from 3,530 per cubic centi-

meter to " countless " in forty-eight hours. Microscopic counts showed

"coimtless" to be approximately 25,000,000 and 21,000,000 per cubic

centimeter respectively.

It is distinctly shown that the optimum temperature is nearer 36° C.

than room temperature, but that the lower temperature is far from un-

favorable.

The original reaction of the sterile milk was 1.3 per cent, acid to

phenolphthalein, and the reaction after forty-eight hours' incubation at

36° C. and at room temperature stood at 1.35 per cent, acid, thus show-

ing a rise of .05 per cent. There was no coagulation on boiling. After

one week the milk had lost its white, porcelain-like opacity, and had

become slightly translucent and opalescent in character. The progressive

changes that take place in the milk after inoculation are most interesting

and instructive. Starting with the primary opacity, the milk first be-

comes slightly opalescent, which in turn gives way to a slight trans-

lucence, to translucence, to marked translucence, with a coloring bor-

dering on a yellowish-brown of ever-increasing intensity, until at the

end of twenty-eight days the milk becomes very similar to moderately

deeply colored peptonized bouillon of a moderately cloudy nature. The

cream was found to be unaffected, beyond the formation of a fine emul-

sion. Both lots of milk gave positive biuret tests, showing a peptoni-

zation of the proteid content by the proteolytic ferments formed. There

was no coagulation of the milk on boiling after incubation for four

weeks.

General Summary and Conclusion. — At room temperature, and at

the temperature of the thermostat, the growth of paratyphoid bacilli is



No. 34.] PATHOGENIC BACTERIA IN MILK. 429

luxuriant; and after forty-eight hours' incubation at either temperature,

millions of bacteria per cubic centimeter are to be found in the milk

that previously contained but few.

There is, as would be expected, a larger number of bacteria in the

milk incubated at the higher temperature than in that kept at the

lower. Accompanying the growth are chemical changes marked by an

initial rise in acidity, which gives way to a marked alkaline reaction

as time progresses beyond the sixth to seventh day. The milk first

assumes a slightly opalescent appearance, and, by a series of slow tran-

sitional changes, finally becomes a slightly cloudy yellowish-brown

translucent fluid. These changes are due partly to the alkaline reaction,

and partly to the digestion or peptonization of the proteid constituents

of the milk by the proteolytic ferments formed by the paratyphoid

bacilli. No coagulation is produced in milk at any time during the in-

cubation periods, either spontaneously or on boiling.

Hog Cholera Bacillus.

The hog cholera bacillus, being closely allied to the foregoing types,

was next taken up for study. It has been shown that the hog cholera

bacillus multiplies in milk, and as the number of bacteria increases

there is found a change in the microscopic appearance of the fluid.

Theobald Smith, in the early days of the study of this micro-organism,

noted and reported that the milk assumed a slightly opalescent and

partly translucent character with prolonged incubation; he also showed

that, with four days' incubation of milk in fermentation tubes after

inoculation with this bacillus, there was produced an alkaline reaction

in the bulb and an acid reaction in the branch. The original reaction of

the milk was 1.74 per cent, acid, and after incubation the bulb was

.64 per cent, acid and the branch 3.19 per cent, acid, with phenol-

phthalein as an indicator. With another strain of hog cholera, the re-

actions after nine days' growth were for the bulb and 2.68 per cent,

acid for the branch, the original acidity of the milk in this case being

1.66 per cent, acid to phenolphthalein. Moore reported that the hog

cholera bacillus saponifies milk in three to four weeks; De Schweinitz,

that milk becomes watery in three weeks' time, and has a neutral or

alkaline reaction; Caneva claims a peptonization of the milk without

previous coagulation; Dempser attributes the alkalinity of old milk

cultures to the activity of ferments.

Bunzl-Federn obtained the same result as Theobald Smith, and work-

ing with litmus milk he reports that two days' incubation produced a

slightly red color; eight to ten days, an intense blue color; and seven

months (?) caused the lower layers to become much diluted. Others
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have given similar reports at various times concerning the behavior

of the hog cholera bacillus in milk.

Macfadyen, working with the same strain as was used in the ex-

perimental work of this paper, reported that the bacillus produced a toxin

that killed a rabbit in five hours by the intravenous injection of 1 cubic

centimeter, and that .5 cubic centimeter was fatal to mice injected

intraperitoneally.

With these facts in mind, experiments were made to determine the rate

and extent of the multiplication of this bacillus in milk. Milk sterilized

at 75° C. was inoculated with not over 40 bacteria per cubic centimeter,

and incubated for forty-eight hours at room temperature, which varied

from 72° to 78° F.

The numbers were increased to " countless " per cubic centimeter, but

at that time there had been produced no microscopic change in the

appearance of the milk. In another lot of milk the original numbers

of bacteria (116,592 per cubic centimeter) inoculated were raised to

" countless " per cubic centimeter in eighty-four hours. The longer

period of incubation in this case was required in order to be able to com-

pare the results with those obtained from milk stored at cold tempera-

tures.

At the lower temperatures (5.6° to 6.7° C), the milk after eighty-

four hours' exposure was found to contain a greater number of bacteria

than when the exposure began. The number of bacteria added was

116,593 per cubic centimeter, and after eighty-four hours this figure

had increased to 141,363,— an increase of 24,771 to each cubic centi-

meter. After ttt'enty-two days the numbers were found to have fallen

off to 19,513 per cubic centimeter, showing that there had been a more

or less rapid destruction of 121,850 bacteria whose vital resistances were

insufficient to meet the demands of the exposure to low temperatures.

The rate of multiplication during the first eighty-four hours in milk

incubated at room temperature was quite rapid, there being an average

complete fission of all bacteria each four and four-tenths hours. At

vault temperature (5.6° to 6.7° C.) not all bacteria grew, and only the

more resistant individuals were able to flourish, those of less vital re-

sistance merely existing in a torpid condition without multiplication

during the first period of eighty-four hours, and later succumbing to

the continued exposure.

Litmus milk kept cold and at room temperature remained neutral

in reaction during the first eighty-four hours. After twelve days the lit-

mus milk kept at room temperature had assumed a grayish-blue color,

but was otherwise normal.

With continued exposure to favorable temperatures, the litmus milk
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became of a deeper and deeper shade of blue, but when kept at vault

temperature (5.6° to 6.7° C.) the reaction remained neutral all the

time, because of the retarded multiplication of the bacilli and the accom-

panying slow accumulation of the products of bacterial activity. After

nine weeks' incubation at room temperature, the litmus milk had become

intensely blue in color in the upper layers, while the lower parts were

brownish. The reaction of the milk at this time was found by titration,

using litmus as an indicator, to be 7.5 per cent, alkaline.

The reaction changes during the first forty-eight hours' growth were

very slight, the acidity being raised from 1.3 to 1.35 per cent. ; and this

was reduced by seven days' incubation at room temperature to 1.35 per

cent, acid, phenolphthalein being used as an indicator.

There was no coagulation of the milk at any time, or under any condi-

tion of temperature, either spontaneously or on boiling.

The prolonged incubation of the milk after inoculation with the hog

cholera bacillus caused the fluid slowly to assume an opalescent and later

a slightly translucent appearance, due to the alkali production, and pos-

sibly, as is claimed by Caneva, a slight digestion of the proteids present.

General Summary and Conclusions. — The experimental studies show

that there is a profuse multiplication of hog cholera bacilli in milk kept

at room temperature, and that even at low temperatures (5.6° to 6.7° C.)

the more resistant forms appear to be capable of multiplication, as was

shown by an increase in numbers during the first eighty-four hours' ex-

posure. With probnged exposure the less resistant forms are slowly

destroyed, but from the reports of long exposure of members of closely

related groups to very low temperatures, it may be assumed that some

bacilli of the hog cholera species would be able to withstand similar

treatment.

In forty-eight hours at room temperature there was found an initial

rise of acidity in milk from 1.3 to 1.35 per cent., using phenolphthalein

as an indicator; after seven days this reaction had fallen off to 1.25 per

cent. acid.

With incubation at room temperature for nine weeks the reaction was

found to have fallen to 7.5 per cent, alkaline, using litmus as an in-

dicator.

Milk kept at low temperatures (5.6° to 6.7° C.) remained neutral to

litmus for twenty-two days, when the tubes were rejected.

The general changes take place in a regular way: at first there is an

opalescent appearance, which later gives way to a slight translucence

;

and this in turn increases in intensity in a manner like that observed

with milk inoculated with the paratyphoid bacillus.
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Bacillus Dysenierice (Shiga).

As the dysentery bacillus plays an important part in intestinal dis-

turbances, and especially so during the warm months of the year, it was

deemed advisable to study its multiplication in milk. Shiga, Kruse and

numerous others have separately isolated dysentery bacilli, and their cul-

tures have been divided by Hiss into four groups, according to their

action on sugars and the alcohol mannit. Types of two groups show an

initial acidity, which is followed by a return to the original color of

litmus milk in six to eight days. The cultures of Shiga and Kruse, the

former being used in the experimental work of this paper, act in a simi-

lar way, but do not produce as much alkali, and in this respect approach

the typhoid bacilli in character. Shiga observed that milk did not coagu-

late ; Flexner found that lactose was not " gaseously " fermented, but that

litmus milk assumed a faint lilac tint in twenty-four to seventy-two

hours; Kruse foimd a growth in milk similar in nature to that of bacil-

lus typhosus; and others report practically the same results.

All authors seem to agi'ee in the opinion that there is a slight rise in

acidity during the early hours of incubation, followed by an alkaline

reaction and no coagulation, but none speaks of the rate or extent of the

growth.

In the experimental studies, milk sterilized at 75° C. was inoculated

with haciU'us dysenteric (Shiga), and incubated at 36° C. and at room

temperature (68° to 72° F.) respectively for forty-eight hours. When
the tubes were kept at 36° C, the original numbers of bacilli were raised'

to "countless" numbers per cubic centimeter ("countless" = 13,260,-

260 bacteria per cubic centimeter, as calculated from microscopic counts).

At room temperature the increase in numbers did not approximate that

found at 36° C, but there was a definite multiplication as high as

1,413,760 bacteria per cubic centimeter. The rate of multiplication was

naturally more rapid at 36° C. than at room temperature, the former

stimulating the complete fission of all bacteria in two and three-tenths

hours, while the latter gave a complete division of all cells in three and

seven-tenths hours. The chemical changes produced were most apparent

in milk incubated at 36° C. At 36° C. there was a rise in acidity from

1.3 to 1.95 per cent., while at room temperature, after exposure for the

same length of time (forty-eight hours), the reaction was 1.4 per cent,

acid, showing a rise of onl}'' .1 per cent.

Milk incubated at 36° C. for twentj^-eight days was found to give a

reaction of 1.75 per cent, acid to phenolphthalein, and did not coagulate

on boiling.

Control tubes of milk subjected to the same treatment as the inoculated

tubes remained normal.
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Summary and Conclusions. — From the study of the literature, it was

found that all authors agree that the dysentery bacillus can grow in milk,

and that it produces an initial acidity in the medium which is followed

by an alkali production, the quantity of which varies with the culture

used.

There is no " gaseous " fermentation of sugars and no coagulation of

milk.

From the experimental studies it was found that there was a luxuriant

growth of bacillus dysenterice (Shiga) in milk incubated at 36° C. (the

optimum temperature) and at room temperature (68° to 72° F.).

At 36° C. the numbers of bacteria were raised from not over 160 per

cubic centimeter to 13,260,260 per cubic centimeter, and at room tem-

perature from 160 to 1,413,760 bacteria per cubic centimeter, by forty-

eight hours' incubation.

The highest degree of acidity produced in milk incubated at 36° C.

was 1.95 per cent., but this degree of acidity was insufficient to produce

coagulation, even on boiling. The tendency toward subsequent alkali

production renders the chances for precipitation of the casein less and

less as time progresses. 'Milk kept at room temperature showed .1 per

cent, rise in acidity in forty-eight hours, but later there was a greater

rise in acidity as growth went on.

Bacillus DipMhericB.

That the diphtheria bacillus can grow in milk seems to be the univer-

sal opinion of all workers in bacteriology, but there exists some lack of

agreement in regard to a few details of specific points.

In 1896 Schottelius maintained that this bacillus can grow better in

fresh than in sterilized milk, which ]\Iontefusco denied, reporting a better

growth in sterilized milk than in fresh. Feinberg found a greater mul-

tiplication of diphtheria bacilli in raw milk than in sterilized milk; and

he and Blumenthal reported that it can split lactose into alcohol, alde-

hyde and volatile and non-volatile acids. Zamiko reported that it can

grow equally well in milk and in bouillon.

In the experimental work two strains of bacilli were used, one young

and one old culture being selected.

The methods were the same as above, small or large numbers of bac-

teria being inoculated into milk sterilized at 75° and 80° C. The num-

ber of bacilli from the old strain inoculated into milk varied from to

30 per cubic centimeter, and that of the young strain from to 60 per

cubic centimeter.

Growth at 36° C. — After inoculation, the respective tubes were placed

in the thermostat at 36° C. for forty-eight hours, when the extent of
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multiplication was determined by plating on agar. The old laboratory

strain showed a greater adaptation to milk than did the young one, but

neither multiplied as freely as the other organisms. In forty-eight hours

the numbers of bacteria per cubic centimeter varied from 128,499 to

" countless " numbers in the case of the old strain, according to the

original numbers added. The young strain showed about one-fifth as

many bacteria per cubic centimeter after fort}'-eight hours' growth, the

numbers in two experiments being 19,282 and " countless." Milk that

contained less than 20,000 at the end of forty-eight hours showed

" countless " bacteria after ninet^'-six hours' growth.

It was estimated that the rate of multiplication in the case of the old

culture was the more rapid, the bacteria doubling in number each

two and six-tenths hours and three hours respectively during the first

forty-eight hours ; but, while the rate was materially lessened during the

next forty-eight hours with both strains, the order was reversed, the

bacilli of the young strain undergoing fission about each seven hours, as

against eight hours in the case of the old. The reversal in rate of mul-

tiplication is to be explained by calling to mind that the primary eon-

sumption of available nutritious foods was more rapid with the old strain

than with the newer, and, the original quantities being the same, an

equalization in numbers and end products was more or less certain to

take place with continued incubation.

Growth at Room Temperature. — During the course of these experi-

ments the room temperature varied from 72° to 78° F., which limits

represent in a general way the temperatures of night and day respec-

tively. Both strains showed a smaller increase in number per cubic centi-

meter after forty-eight hours' incubation, as compared with the figures

representing the growth at 36° C. Starting with but 30 and 60 bacteria

per cubic centimeter, with the old and new strains respectively, it was

found after forty-eight hours' incubation at room temperature that the

milk contained 2,850 and 1,890 bacteria per cubic centimeter; in an-

other instance, after the inoculation of much larger numbers and incu-

bating for about eighty-four hours, the numbers of bacilli of the old

strain were raised from 5,481 to " countless " bacteria per cubic centi-

meter (" countless " ^ 2.238,850 by calculation from microscopic

counts), and those of the younger strain were raised from 9,716 to

" countless " per cubic centimeter (" countless " = 2,791,210 by calcu-

lation from microscopic counts). The rate of multiplication by calcula-

tion was found to be more rapid under any condition with the older

strain.

By inoculation of small numbers of bacilli it was found that the bacilli

of the older strain doubled each six and four-tenths hours, while those
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of the younger required nine and six-tenths hours. The inoculation of

large numbers caused the bacilli to divide less often, the older strain

requiring nine and six-tenths hours of all bacteria, and the younger ten

and one-tenth hours for complete fission.

The increase in time required to bring about complete fission of all

bacteria, when large numbers were added in the inoculation, was prob-

ably due to consumption of the available nutriment by large numbers of

bacilli instead of a few, and the natural inhibitory effect of an over-

population and a more rapid accumulation of waste products in the

milk. It is no more than would be expected when small numbers of

bacteria, placed in a favorable culture medium, kept at a reasonably

favorable temperature, grow at a greater rate during the first few days

when the inhibitory agents are absent than at a later period when the

medium is over-populated and these agencies are becoming predominant.

Growth at Low Temperatures. — The temperature obtaining in the

experiments was the same as before (5.6° to 6.7° C). Relatively large

numbers of bacteria from each strain were added to the sterile milk,

and the multiplication was determined after eighty-four hours and after

twenty-two days. Both cultures showed a slight multiplication during

the first period, but a general reduction in numbers in the second period.^

From the old strain they increased from 5,481 to 8,440 per cubic centi-

meter in eighty-four hours, but at the end of twenty-two days only 60

bacteria per cubic centimeter were found; the younger strain showed a

slight increase of 300 bacteria per cubic centimeter in eighty-four hours,

or a rise from 9,700 to 10,000 per cubic centimeter, and after twenty-two

days 3,260 bacteria per cubic centimeter still remained. The increase

in numbers during the first period counts for little, except to tell us that

there was no dying off of the bacilli in the time mentioned.

The old strain of diphtheria was thus shown to be much more sus-

ceptible to exposure to cold than the young culture, but the reason for

the difference is at present obscure.

Changes produced in Milh hy Bacillus Diphtherice. — The more rapid

the multiplication of bacteria, the more rapid the changes in the medium,

and accordingly, at 36° C, litmus milk inoculated with the respective

diphtheria cultures had turned to a bluish-gray in forty-eight hours, and

so remained up to fifteen days, when the tubes were discarded.

There was no evidence of any acid production when litmus was used,

but by titration of the milk of another experiment it was found that the

acidity had been raised .05 per cent, with the old strain, and the reaction

1 The milk, previous to inoculation, had been kept at room temperature, and it is possible that

the slight multiplication noted took place while the temperature of the fluid was being slowly re-

duced to that of the cold vault, and that there was no multiplication after the temperature of the

milk had been reduced to 5 .

6° to 6 .
7° C.
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of the milk inoculated with the younger remained the same as the original

acidity after seven days' incubation.

Microscopic examination of the milk showed no coagulation, and the

application of heat brought about no precipitation of the casein.

Milk kept at room temperature is noted as having shown no change

until twenty-two days after inoculation, when the medium became alka-

line to litmus; the degree of alkalinity continued to increase very slowly,

so that at the end of nine weeks the reaction was 1.35 per cent, alkaline

with the old and 1.45 per cent, alkaline with the younger strain.

At the vault temperature (5.6° to 6.7° C.) no changes in reaction

were found.

General Summary and Conclusions. — Many authors report that ba-

cillus diplitherice can grow in milk, and the above experiments show

definitel}^ that the bacillus does multiply in the medium, but at a slower

rate and less vigorously than some other pathogenic bacteria.

Three authors seem to disagree on the point that heat affects milk in

such a way as to render it unfavorable to the growth of this bacillus.

Schottelius holds that bacillus diphtherias can grow better in fresh milk

than in sterilized, and Feinberg agrees with him; Montefusco claims a

better growth in sterilized milk than in the raw product. The first-

mentioned author offers experimental data in support of liis view, while

Montefusco gives none. As applied to the ordinary commercial milk,

this point of contention amounts to nothing, for the luxuriance of growth

of the diphtheria bacillus must vary with the variation in the species

representing the bacterial flora of each lot of milk into which the or-

ganism is inoculated.

Growth at 36° C. was more luxuriant than at room temperature, but

at both there was definite multiplication.

At low temperatures (5° to 7° C.) the bacteria were not reduced in

numbers in forty-eight hours, and there was evidence of a slight multipli-

cation in that period, which probably took place during the interval

required to lower the temperature of the milk to 5.6° to 6.7° C. The

changes occurring in milk inoculated with bacillus diphtherice are merely

those of reaction, there being a slight rise in acidity within the first

forty-eight hours, when incubation is carried on at a favorable tempera-

ture; this is followed by a slow production of an alkaline reaction with

prolonged exposure. It has been shown that bacillus diphtherice can

produce toxin in milk, and that the process goes on better at a low tem-

perature than at a high one ; but, generally speaking, the medium is not

as favorable as bouillon for the production of diphtheria toxin. It was

deemed impracticable to carry on experiments on toxin formation in

milk, for it may be assumed that growth is accompanied by the forma-

tion of this product.
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Summary of Results.

1. Bacillus typhosus, paratyphoid, hog cholera, bacillus dysenterice

(Shiga) and bacillus diphtherice can all grow in milk, but the last grows

the poorest of the five when placed under the optimum conditions of

temperature.

2. All species grow less luxuriantly at room temperature than at 36° C.

3. Exposure to low temperatures (5.6° to 6.7° C.) causes no appreci-

able destruction of bacteria during the first forty-eight hours, and there

may even be some multiplication of the more vigorous individuals of all

five species. Continued exposure for three weeks causes a rapid destruc-

tion of the individual bacteria most susceptible to the low temperature.

4. Bacillus typhosus produces an acid reaction in milk early in its de-

velopment. The milk remains normal in appearance.

5. Bacillus hog cholera and the paratyphoid bacillus produce an initial

rise in acidity, which is followed by alkali production as an end product.

The milk assumes a primary opalescent appearance, which later on is

changed to a translucence due to alkaline reaction and probable pepto-

nization of the proteids present.

6. Bacillus dysenterice produces a slight initial rise in acidity, which

is followed by a return to a slightly alkaline reaction. The milk remains

normal in appearance.

7. Exposure of bacillus typhosus to — 1.1°, — 12.2°, 17.8° and

21.1° C. for fourteen days did not kill all the bacteria of any one tube,

for growth always ensued when the culture was placed in favorable

environment.
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REPORT
UPON THE

Production and Distkibution of Diphtheria Anti-

toxin AND Vaccine Virus

Year ending Nov. 30, 1907.

The production of diphtheria antitoxin and vaccine has continued

under the direction of Dr. Theobald Smith, at the laboratory of the

State Board of Health, at Forest Hills. The distribution has been con-

ducted, as before, at the office of the Board.

The total number of packages issued by the Board during the twelve

3^ears and eight months ended Nov. 30, 1907, was as follows :
—

In 1895-1896 (year ended March 31)

In 1896-1897 (year ended March 31)

In 1897-1898 (year ended March 31

;

In 1898-1899 (year ended March 31)

In 1899-1900 (year ended March 31)

In 1900-1901 (year ended March 31 );

In 1901-1902 (year ended March 31)

In 1902-1903 (year ended March 31 );

In 1903-1904 (year ended March 31)

During six months en'ded Sept. 30, 1904,

In 1904-1905 (year ended Sept. 30, 1905),

During- fourteen months ended Nov. 30, 1906,

In 1906-1907 (year ended Nov. 30, 1907),

Total,

Bottles.

1,724

3,219

4,668

12,491

31,997

53,389

40,211

33,475

41,133

22,255

47,387

70,424

64,807

427,180

The serum was distributed to local boards of health, to hospitals, and

to practitioners in 201 cities and towns, 68 of which used more than 100

bottles each. The following table shows the distribution :
—
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Number of Bottles of Diphtheria Antitoxin distributed from Dec. 1, 1906, to

Nov. SO, 1907.

City or Town.
Number

of

Bottles.

Ablngton,

Acton,

Adams, .

Amesbury,

Amherst,

Andover,

Arlington,

Ashbumham,

.

Athol,

Attleborongh,

Avon,

Ayer,

Barnstable,

Barre,

Bedford,

.

Belmont,

Massachusetts School for the Feeble-
minded.

McLean Hospital

Berkley,

Beverly

Blackstone,

Boston :
—

Boston City Hospital,

Boston Lying-in Hospital,

Children's Hospital, . . . .

General supply

Infants' Hospital

Home for Destitute Roman Catholic
Children.

Massachusetts Charitable Eye and
Ear Infirmary.

Massachusetts General Hospital,

Massachusetts HomoBopathic Hospi
tal.

Massachusetts Infant Asylum,

Parental School,

.

Saint Mary's Infant Asylum,

Training ship " Enterprise,"

Boylston, ....

265

110

6

12

74

6

36

54

6

20

6

36

10

78

12

4

12

206

12

5,548

45

2,275

9,950

126

49

18

200

423

62

150

302

24

12

City or Town.

Braintree,

Bridgewater, .

Brim field,

Brockton,

Brookfleld,

Brookline,

Cambridge,

Hospital,

Stillman Infirmary, .

Canton

Chelsea

U. S. Marine Hospital,

Cheshire,

Chester

Chesterfield, .

Chicopee,

Clinton, . . . .

Cohasset,

Colrain, . . . .

Concord, . . . .

Cummington,

.

Dalton, . . . .

Dana, . . . .

Danvers,

Dedham, . . . .

Dighton, . . . ,

Douglas

Dudley, . . . .

East Bridgewater,

East Longmeadow,

Easton, . . . .

Edgartown, .

Ei-ving, .

Essex, . . . .

Everett, . . . .

Fall River,
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Number of Bottles of Diphtheria Antitoxin distributed from Dec. 1, 1906, to

Nov. SO, ^507— Continued.

City or Town.

Fitchburg,

Foxborough, .

Frainingham,

.

Franklin,

Gardner,

Georgetown, .

Gloucester,

Grafton, .

Great Barrlugton,

Greenfield,

Groton, .

Hadley, .

Hamilton,

Hanover,

Hanson, .

Hardwick,

Hatfield, .

Haverhill,

Hingham,

Holbrook,

Holden, .

Holj'oke,

Hopedale,

Hopkinton,

Hudson, .

Hull,

Huntington, .

Hyannis,

Hyde Park, .

Ipswich, .

Lawrence,

Lee,

Leicester,

Lenox, .

Leoniinster, .

Lexington,

Number
of

Bottles.

300

104

36

25

81

61

850

18

24

6

6

18

118

24

12

162

46

940

195

172

12

833

49

258

304

28

30

12

348

12

2,196

12

12

42

550

120

City or Town.

Littleton, . .

Lowell,

Ludlow

Lynn,

Maiden,

Manchester, ....
Mansfield

Marblehead

Children's Island Sanatorium

Marlborough

Marshfleld

Maynard

Medfleld

Medford,

Medway, ....
Melrose,

Methuen, ....
Middleborough,

Milford

Millbury, ....
Millis

Milton,

Monson

Natick,

Needham

New Bedford,

Newbury, ....
Newburyport,

Newton

Hospital, ....
North Adams,

North Andover,

North Attleborough,

North Brookfield, .

North Reading,

Northampton,

Number
of

Bottles.

10

2,344

6

3,302

527

42

60

110

86

124

12

12

42

372

24

204

133

12

204

60

18

179

42

132

86

1,040

4

432

374

474

299

54

24

3

12

122
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Number of Bottles of Diphtheria Antitoxin distributed from Dec. 1, 1906, to

Nov. SO, ^507— Continued.

City oe Town.

Northampton — Con,

Insane Hospital,

Northborough,

Northbridge, .

Norton, .

Norwell, .

Norwood,

Orange, .

Oxford, .

Palmer, .

Peabody,

Petersham,

Pittsfleld,

Plymouth,

Provlncetown,

Quincy, .

Randolph,

Reading, .

Revere, .

Rockland,

Rockport,

Rowley, .

Salem,

Salisbury,

Saugus, .

Scituate,

.

Sharon, .

Sherborn,

Shirley, .

Somerville,

Hospital,

Southampton,

Southbridge, .

Spencer, .

Springfield, .

Sterlins, .

Number
of

Bottles.

10

13

120

4

12

60

12

6

42

336

30

227

202

6

421

257

115

30

18

,224

15

387

18

12

6

42

,300

405

6

36

12

921

20

City oe Town.

Stockbridge, .

Stoneham,

Stoughton,

Sunderland, .

Sutton,

Swampscott, .

Taunton, .

Templeton,

Tewksbury, .

State Hospital, .

Topsfield,

Tyngsborough,

Upton,

Uxbridge,

Wakefield,

Wales,

Walpole,

.

Waltham,

Hospital,

Ware,

Warren, .

Watertowu, .

Webster,

.

Wellesley,

West Bridgewater,

West Brookfield, .

West Harwich,

West Springfield, .

Weatborough,

Westfleld,

Westford,

Westijort,

Weymouth,

Whately,

Whitman,

Wilbraham, .
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Number of Bottles of Diphtheria Antitoxin distributed from Dec. 1, 1906, to

Nov. SO, J507— Concluded.

City oe Town.

Williamsburg,

"Williamstown,

Wilmington, .

Winchendon, .

Winchester, .

Winthrop,

Number
of

Bottles.

12

24

6

18

48

198

City ok Town.

Wobum,

.

Worcester,

Worthington,

Yarmouth,

Total,

Number
of

Bottles.

123

.721

6

6

64,807

The total number of tubes of vaccine virus issued, by the Board during

the three years and two months ended Nov. 30, 1907, was as follows :
—

In 1904^1905 (year ended Sept. 30, 1905),

During fourteen months ended Nov. 30, 1906,

In 1906-1907 (year ended Nov. 30, 1907),

Tubes.

23,970

31,805

45,265

Total, 101,040

The vaccine virus was distributed as shown in the following table :
—

Number of Tubes of Vaccine distributed from Dec. 1, 1906, to Nov. SO, 1907.

City oe Town.

Abington

Amesbury

Andover,

Arlington

Attleborough, ....
Ayer,

Bedford

Belmont :
—

McLean Hospital,

Boston :
—

City Hospital, ....
General Supply,

Infants' Hospital,

Massachusetts General Hospital,

Number
of

Tubes.

79

363

3

341

185

94

23

795

10,831

245

142

City oe Town.

Boston— Con.

Mt. Sinai Hospital,

Penal Institutions,

St. Elizabeth's Hospital,

Braintree,

Bridgewater,

Brockton,

Brookline,

Cambridge,

Carlisle, .

Chelmsford,

Chelsea, .

Clinton, .

Cohasset,

Number
of

Tubes.

55

2,225

85

124

36

6

587

1,255

40

280

1,441

477

70
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Number of Tables of Vaccine distributed from Dec. 1, 1906, to Nov. SO, 1907

Continued.

City ok Town.

Concord,

State Reformatory,

Danvers,

Insane Hospital,

Dedham,

Duxbury,

East Bridgewater,

Everett, .

Fall Kiver, .

Fitchburg,

Foxborough :

—

State Hospital,

Georgetown,

Groton, .

Groveland,

Hingham,

Holbrook,

Holder), .

Hull,

Hyde Park,

Lancaster,

La^vrence,

Lee,

.

Lenox, .

Lexington,

Lincoln, .

Lowell, .

Lynn,

Maiden, .

Mansfield,

Marblehead,

Marshfleld,

Medfleld,

Medford,

Medway,

Melrose, .

Number
of

Tubes.

15

800

188

324

455

61

3

411

2,740

719

229

135

22

225

199

66

32

40

167

20

4,730

900

25

112

10

130

760

56

45

74

15

72

84

10

248

City or Town.

Merrimac,

Methuen,

Milford, .

Millbury,

Milton, .

Needham,

Newton, .

Hospital,

North Adams,

North Andover,

North Attleborough

Northampton,

Norwood,

Orange, .

Oxford, .

Palmer, .

Massachusetts Hospital for Epilep
tics.

Pembroke,

Pittsfleld,

Plymouth,

Quincy, .

Randolph,

Revere, .

Rockland,

Salem,

Sharon, .

Sherborn,

SomerviUe,

Springfield,

Stoughton,

Taunton,

Townsend,

Wakefield,

Walpole,

Waltham,

Ware,

Number
of

Tubes.
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Number of Tables of Vaccine distributed from Dec. 1, 1906, to Nov. 30, 1907—
Concluded.

City or Town.

Warren, .

Watertown,

Wellesley,

Wenham,

West Brookfleld,

West Newbury,

Westborough :
—

Insane Hospital,

Westfleld,

Number
of

Tubes.

52

137

14.^

50

10

35

150

166

City oe Town.
Number

of
Tubes.

Westford,

Westminster,

Westport,

Weymouth,

Whitman,

Wilmington,

Winchester,

Worcester,

Total,

40

110

82

265

22

20

50

1,975

45,265
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Eepokt upon Diphtheria Cultures examined during

THE Year ended Noy. 30, 1907.

Prom Dec. 1, 1906, to Nov. 30, 1907, 4,646 cultures were received

from 142 cities and towns in the State. Of these cultures, 2,121 were

for the purpose of diagnosis, 2,479 were for release from quarantine and

46 were unclassified or doubtful.

The following table gives the number of cultures received from the

different towns and cities and the results of the examinations :
—

City or Town.

Whole
Number of

Cultures
examined.

Abington,

Amesbury, .

Arlington, .

Athol, .

Attleborough,

Avon, .

Ayer, .

Barnstable, .

Bedford,

Belmont,

Berlin, .

Beverly,

Bolton, .

Boston,

Boxford,

Braintree,

Bridgewater,

Brockton,

Brookfield, .

Cambridge, •

Canton,

Chelsea,

72

2

79

19

22

2

1

5

4

25

9

170

1

5

17

32

1

3

3

11

225

CULTtmES EXAMINED FOE
Diagnosis.

Negative.

22

1

17

4

10

2

1

1

2

5

1

22

1

4

11

5

1

1

4

42

Cultures
examined for
Release from
Quarantine.

1

15

6

114

1

4

4

20

2

2

5

152
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City or Town.

Cheshire,

Chestevfieia,

Cliiitou,

Cohasset,

Concord,

Danvers,

Dedhani,

Dennis,

Douglas,

Dover, .

Dudley,

Duxbury,

East Bridgewater,

Easton,

Everett,

Falmouth, .

Foxborough,

Framingham,

Gardner,

Great Barrington,

Groton,

Groveland, .

Halifax,

Hamilton, .

Hanover,

Hanson,

Hardwick, .

Harwich,

Hingham,

Hinsdale,

Holbrook,

Holliston,

Hopklnton, .

Hubbardston,

Hudson,

Hull, .

Huntington,

Hyde Park, .

Whole
Number of
Cultures
examined.

1

43

13

14

124

40

3

12

2

3

3

27

25

198

7

42

13

15

12

8

1

1

54

11

2

35

2

108

2

3

10

10

1

154

cxjltuees examined for
Diagnosis.

Positive.

15

Negative.

Cultures
examined for
Release from
Quarantine.

16

13

135

4

15

6

2

10

2

33

61
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City ok Town.

Ipswich,

Kingston,

Lancaster, .

Lawrence, .

Lexington, .

Littleton,

Lvnnfield, .

Maiden,

Manchester,

Mansfield, .

Marblehead,

Marlborough,

Marsh field, .

Medfleld, .

Medford,

Melrose,

Methuen,

Middleborough, .

Middleton, .

Millis, .

Milton, .

Natick,

.

Xeedham,

Newburyport,

Norfolk,

North Adams,

North Andover, .

North Attleborough,

North Reading, .

Norwood,

Oak Bluffs, .

Pea body,

Pembroke, .

Pepperell, .

Petersham, .

Pitts field, .

Plymouth, .

Princeton, .

Whole
Niunber of

Cultures
examined.

4

1

10

30

5

2

1

241

33

41

97

40

14

9

207

138

4

1

5

14

131

25

18

32

2

76

1

2

3

11

1

61

3

11

3

2

4

2

Cttltures examined for
Diagnosis.

Positive. Negative.

3

1

6

12

2

1

1

58

5

8

39

19

6

5.

80

39

1

1

2

8

44

16

5

16

2

7

1

1

3

Cultures
examined for
Release from
Quarautine.
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City or Town.

Quincy,

Randolph, .

Reading,

Rehoboth,

Revere,

Rockland,

Rockport,

Rowley,

Salem, .

Saugus,

Scituate,

Sharon,

Sherborn,

Shirley,

Southbridge,

Siockbridge,

Stoneham, .

Sturbridge, .

Stoughton, .

Sutton, .

SwampBCOtt,

Taunton,

Templeton, .

Uxbridge,

Wakefield, .

Wales, .

Walpole,

Ware, .

Warren,

Watertown, .

Wellesley, .

Westborough,

Westfield, .

West Stockbridge,

Westport,

Westwood, .

Weymouth, .

Whitman,

Whole
Number of

Cultures
examined.

49

11

139

1

116

70

1

245

119

14

1

38

19

Cultures examined foe
Diagnosis.

Positive. Negative.

Cultures
examined for
Release from
Quarantine.

56

29

1

199

67

11

14

16

4

45

6

7

3

22
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City or Town.

Wilmington,

Wincbendon,

VVincliester

Winthrop

Woburn

Wrentham,

Unclassified and cases reported ai

"doubtful,"

Total

Whole
Number of

Cultures
examined.

3

56

49

88

26

9

4,600

46

Cultures examined for
Diagnosis.

Positive. Negative.

3

6

31

17

11

3

1,354

Cultures
examiued for

Release from
Quarantine.

44

11

61

7

4

2,479
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EEPORT UPON THE EXAMINATION OF SPUTUM AND OTHER
MATERIAL SUSPECTED OF CONTAINING THE BACILLI

OF TUBERCULOSIS.

From Dec. 1, 1906, to Nov. 30, 1907, microscopical examination has

been made of 1,705 lots of sputum and other material suspected of con-

taining the bacilli of tuberculosis. This material has been received from

154 different cities and towns in the State. The following table gives

the places from which tlie material has been received and the results of

the microscopical examination :
—
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City or Town.
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TYPHOID FEVER.

WiDAL, Agglutinative or Serum Test.

During the year ended Xov. 30, 1907, the Widal test was carried out
' with 705 specimens of blood. In one instance the result was not decisive.

Of the 704 cases in which the result of test was definite, 140, or 19.8

per cent., gave a positive reaction. Specimens were sent in from 94

cities or towns. These facts are shown in detail in Table I. In a second

table (Table II.) the specimens, positive and negative, are classified

according to the day of the disease on which they were collected. A
moderate number of second and third specimens from the same case were

examined, so that the total number of tests made is somewhat over the

number of cases of disease concerned. The methods used during the

3'ear were the same as those previously in use in the laboratory, and

they have l)een amply described in the reports of the year 1900 and the

j^ears following.

Table I.— Widal Test, Dec. 1, 1906, to Nov. SO, 1907, inclusive, classified

according to the City or Town from which the Specimen was sent.
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Table l.— Widal Test, Dec. 1, 1906, to Nov. SO, 1907, indMstzje— Concluded.
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MALARIA.

From Dec. 1, 1906, to Xov. 30, 1907, 33 blood specimens were re-

ceived to be examined for the presence or absence of the malarial para-

site. Of these, 5 were positive, 2Q negative, and in 1 instance the prep-

arations were so badly made that the examinations could not be completed.

The percentage of positive cases was 16.1. The following table shows the

city or town from which the specimens, positive and negative, were de-

rived :
—

CiTT OR Town.

Boston,

Cbelssa,

Dedham

Hingham

Hull

Melrose,

Milton

Newton,

Norwood,

Qnincr,

Rockport

Saugus

Walpole

Wellesley,

Winchester, ....
Total,

Number of
Cases.

Positive. Negative.
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A RECORD OF THE PROCEEDINGS AND OBSERVATIONS OF

THE STATE INSPECTORS OF HEALTH.

The following report, in accordance with the provisions of chapter

537 of the Acts of 1907, covers the work of the State Inspectors of

Health for the fifteen weeks ended Oct. 31, 1907, which date concludes

the fiscal year established by that act.

Health District No. 1.

Chakles E. Moese, M.D., Wareham, State Inspector of Health.

Description of District.

This district includes the counties of Barnstable, Dukes and Nantucket,

and the town of Wareham.

The Work in General.

Most of the time has been devoted to the examination of factories and

minors in factories, and to the collection of data relative to the health of

towns, with particular reference to the prevalence of tuberculosis.

Factory Inspection.

Sanitary Condition of Factories.— The factories inspected were, as a rule,

in fairly good sanitary condition. They were well hghted, well ventilated and

not crowded. In some factories m which emery wheels injurious to the health

of employees are used, such wheels were found in operation unfurnished with

hoods for the protection of employees against dust. Diy grindstones were

observed to give rise to considerable dust with ordinary use, and when " turned

down " to create an excessive amount.

Examination of Minors. — About 100 minors were examined, and with but

few exceptions were found to be in good health. Moi'eover, a careful exam-

ination of the exceptions failed to show any localized or systemic disease.

First-aid Outfits.— It was noted that most factories \Tsited were supplied

with medical and surgical appliances, in accordance with chapter 164 of the

Acts of 1907, for the immediate treatment of injured persons. One estab-

lishment was found to have very coromendable provisions, including an operat-

ing room with an operating table, instruments, dressings, splints and other

supplies, besides a room with two beds, and a toilet and bath apai-tment.

A physician makes daily "\4sits for the treatment of accidents.
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Health of Towns.

Prevalence of Tuberculosis. — As nearly as could be determined by corre-

sponding with local boards of health and physicians, there were found to be

about 40 cases of consumption in an advanced stage, in the district (popula-

tion, 37,972). Many of these eases were observed to be wholly ignorant of

the means of protecting members of the family and the public from the

disease. Moreover, others, owing to financial circumstances, were found to be

lacking the attention and care which their condition demanded.

Outbreaks of Contagious Diseases. — There has been no outbreak of con-

tagious or infectious disease within the district during the period covered

by this report.

Work on Wearing Apparel.

Only one house was discovered where clothing is made under section

56, chapter 106 of the Revised Laws.

Health District No. 2.

Adam S. MacKnight, M.D., Fall Biver, State Inspector of Health.

Description of District.

This district includes the cities of Fall River and New Bedford, and the

toAvns of Acushnet, Berkley, Dartmouth, Dighton, Fairhaven, Freetown,

Marion, Mattapoisett, Rehoboth, Rochester, Seekonk, Somerset, Swansea and

Westport.

The Work in General.

Much time was spent in making a study of the district. Information

was obtained concerning the prevalence of diseases dangerous to the public

health, particularly typhoid fever, in several localities. Two months after

the passage of the act to establish health districts the State Inspector of

Health of this district issued his first commmiication to the boards of health

of the various cities and towns within the district, bringing to their notice,

especially, that part of the act which calls for co-operation on the part of

the local authority, the State Inspector of Health and the State Board of

Health as regards the methods to be used in eradicating diseases which are

dangerous to the public health. Unsanitary conditions in the yards, bams
and out-buildings of tenement blocks in various parts of Fall River were

called to the attention of the local health authority. A few manufacturing

establishments were visited.

Factory Inspection.

The Spitting Habit.— It was observed that weavers, especially loom fixers,

were very prone to spit, and that the use of tobacco was largely responsible

for the habit. Since no provision was made until this year to require recep-

tacles for spitting, em^Dloyees have been accustomed to spit on the floors,

including the area about machinerj'^, and upon the machinery itself. In
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some of the mills visited, anti-spitting notices were observed. One mill

submitted the following notice to the inspector for approval :
" Do not spit

on the floor. To do so may spread disease." The company later furnished

these notices, and posted them in all parts of the mill.

Water Supply for Humidifiers. — In some establishments humidifiers were

found to be supplied with river water, into which the sewage enters from

various mills; and^ since it is customary to use water over and over again

for humidifying purposes, the water was unusually foul, emitting a very

disagreeable odor.

Health District No. 3.

Wallace C. Keith, M.D., Brockton, State Inspector of Health.

Description of District.

This district includes Plymouth County, exclusive of the towns of Marion,

Mattapoisett, Rochester and Wareham, and, in addition, the towns of Cohasset

and Weymouth.

The Work in General.

Visits were made to nearly all the towns in the district, for the purpose

of meeting local health authorities and making a study of general conditions.

The following subjects were considered: inspection of factories; examina-

tion of minors in factories; negligence in reporting tuberculosis eases; local

nuisances; unsanitary railroad stations; ventilation of sehoolhouses ; out-

breaks of contagious diseases.

Factory Inspection.

Sanitary Condition of Factories. — Of the 25 factories inspected, the san-

itary conditions were found to be satisfactory in 10. As a rule, the owners

of the factories readily complied with whatever suggestions or orders were

deemed necessary to improve the conditions.

Examination of Minors. — Of the minors examined, none were found in

ill health.

Health of Towns.

Laxity in reporting Tuhercidosis.— In conferences with local health author-

ities, considerable stress was laid upon the need of requiring physicians to

report all cases of tuberculosis.

Local Nuisances. — Nuisances were reported to the health authorities of

Plymouth, West Bridgewater, Whitman and Brockton, and in most instances

were abated.

Unsanitary Railroad Stations. — Unsanitary conditions were obsen^ed to

exist in and about five railroad stations : Montello, Brockton, Campello, Whit-

man and Plymouth. The facts w^ere called to the attention of the vice-

president of the railroad, who agreed to have the conditions remedied.

Ventilation of Sehoolhouses.— A room used for school purposes in the

town hall in Hanson was found to be improperly ventilated. An order was
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issued requiring an improvement in ventilation, and was comi^lied with

within thirty days.

Outbreaks of Contagious Diseases. — Small outbreaks of contagious dis-

eases were investigated,— 6 eases of scarlet fever in Hingham and 6 cases

of diphtheria in Rockland.

Health District No. 4.

Elliott Washburn, M.D., Taunton, State Inspector of Health.

Description of District.

This district includes the cities of Quiney and Taunton, and the towns of

Attleborough, Avon, Bellingham, Blaekstone, Braintree, Canton, Dedham^

Easton, Foxborough, Franklin, Holbrook, Hyde Park, Mansfield, Milton,

Norfolk, Norton, North Attleborough, Norwood, Plainville, Randolph, Rayn-

ham, Sharon, Stoughton, Walpole, Westwood and Wrentham.

The Work in General.

A letter was sent to the board of health of every city and town in the

district, quoting in full the act to establish health districts and to appoint

State Inspectors of Health, and emphasizing the need of co-operation and

good will between the boards of health and the State Inspectors of Health.

With one exception, written assurances of co-operation were received. Con-

sultations were held with several boards of health, with w'hom it was decided

to hold regular meetings in the future.

Factory Inspection.

List of Factories in District. — A list of all the factories in the district

was compiled. A number of incomplete examinations were made for in-

structive purposes.

Health of Towns.

Outbreaks of Contagious Diseases.— During the time covered by the report

there occuiTed no unusual amount of contagious disease in any part of

the district. Several boards of health agreed to notify the State Inspector of

Health whenever any disease became prevalent to an unusual degree, and all

boards of health were requested to do likewise.

Advice to a Local Board of Health. — The following infonuation was sent

to the Attleborough board of health, in accordance with a request from that

board for advice as to the measures to take regarding milk producers who fail

to make the sanitary improvements suggested by the State Board of Health,

\az., that " to bring about an improvement in the manner of keeping, storing

and delivering milk and in the manner of housing and caring for cows and

milking the same, it would first be necessary for their board to ])ass such

regulations covering these points as they should deem necessary for the

preservation of the public health; that said regulations should not be un-

reasonable, and would after iiroper publication have all the force of law;
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and that then the board could proceed to order the necessary changes and

could enforce the same, which they could not at present do in the absence

of such specific regulations. Copies of such regulations from several cities

were left with the board for guidance."

Health District No. 5.

Harry Linenthai>, M.D., Soxbury, State Inspector of Health.

Description of District.

This district includes Suffolk County.

The Work in General.

Most of the time was spent in investigating conditions in dwelling houses

where work is done on wearing apparel, and in issuing licenses for such work.

During the period covered by the report 512 licenses were gTanted, 32 refused

and 17 revoked.

Tenement-house Work.

The work on wearing apparel in dwelling houses was found to be carried

on entirely by women, and to consist of crocheting ladies' undervests, making

children's garments, nightgowns and aprons, finishing trousers and making

buttonholes.

Types of Dwellings and Sanitary Conditions.— A study of the conditions

observed led to the division of these dwellmgs into three distmct classes, as

follows :
—

Class I. Single-family houses or large flats,— comfortable.

Class II. Moderately large flats in tenements for two or three families.

Class III. Flats with two or three rooms in the large tenement houses.

Of Class I., many were found situated in Chelsea, Revere and other suburbs

of Boston. The work was mainly crocheting on ladies' undervests. The

sanitai-y conditions were satisfactory, and the only reason for inspection

appeared to be for the purpose of guarding the public health against the

spread of contagious diseases.

The dwellings of Class II. were found scattered throughout the district.

The work was mainly on children's garments and white goods. The sanitary

conditions were, in the main, reasonably good.

In the dwellings of Class III. the work consisted chiefly of finishing

trousers and making buttonholes. This work was found to be done almost

entirely by Italian women, who were helping support large families. These

dwellings were overcrowded, poorly ventilated, with dark halls, often with

unclean water-closets, and with bedrooms with windows opening into narrow,

dirty alleys, into air shafts, or without windows. There were no bath rooms.

Almost invariably the kitchen was used as a dining room and living room. It

was in the kitchen that most of the work on wearing apparel was done, and,
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as a nile, this room was clean and well lig-hted. Very rarely a sitting room

was found in addition to the kitchen and bedrooms. This class of dwellings

would appear to require frequent inspection, in order to maintain such san-

itary conditions as are compatible with public health.

Standard of Cleanliness in Licensed Workrooms. — Careful investigation

showed the standard of cleanliness of the licensed flats to be far higher than

that prevailing in similar dwellings in the neighborhood where persons were

not at work on clothing. This information is instructive, in view of the fact

that it is necessary to maintain a certain standard of cleanliness in order to

hold a license.

Diseases Dangerous to the Public Health.

Unreported Diseases.— Diseases dangerous to the public health may, and

undoubtedly do, occur in tenement-house workrooms, and run their course

without being reported. A physician may not have been called in, and the

case remains unreported; or the physician may fail to do his duty.

Motives for concealing tuberculosis were discovered to be carried to

the extent of falsifying death certificates. One striking instance of such

falsification was noted in the following way: while inspecting a tenement

house occupied by a number of Italian families who were holding licenses,

a young person was found in the last stage of pulmonary tuberculosis. All

licenses were revoked. Several days later, after the patient's death, inquiry

at the office of the local board of health relative to the disinfection of the

premises showed that the case had not been reported. Further inquiry, how-

ever, revealed the fact that the death certificate gave the diagnosis of " bron-

cho-alveolitis."

In several suspicious eases, applicants for licenses underwent, by permis-

sion, a physical examination. Seven persons were discovered with an active

tubercular process, and the licenses were revoked.

Contagious Diseases reported to Local Authorities. — By co-operation on

the part of the local health authorities and the use of a card index, the exist-

ence of reported contagious disease in a licensed dwelling is readily dis-

covered, and the spread of the disease by wearing apparel g-uarded against.

Examination of Minors.

A boy was found in a dark, unventilated basement of a mercantile establish-

ment, suffering with tuberculosis and heart disease. His father was notified,

and it was learned later that the boy gave up his position.

Suggestions made by the State Inspector of Health.

The following suggestions were carried out :
—

(1) Blank forms were sent to 22 private sanatoria for tubercular patients,

in Massachusetts, for notification of admittance, in order that the State

Inspector of Health might be kept informed of patients with tuberculosis,

and might notify the local boards of health within his district of the neces-

sity of fumigating the premises vacated by said patients.
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(2) Letters were sent to hospitals by the Boston board of health, requesting

to be informed of every change in address of tubercular patients.

(3) The local boards of health within this district have disinfected all

rooms which were called to their attention by the State Inspector of Health.

Notes from the Diary of the State Inspector of Health.

Oct. 1, 1907. — "I have the feeling that in many of the tenements the

rooms are occupied by a greater number of inmates than represented. It

seems to be a common practice among Italians to have lodgers, where every

available space is utilized for sleeping purposes."

Oct. 5, 1907.— " Have observed that sickness among the Italians is often

permitted to go on for a long time before a doctor is sent for. A contagious

disease may thus run its course unattended, not reported, and the work on

wearing apparel will continue."

Oct. 17, 1907. — " If dressmaking is done in a house where people live,

licenses should be required and places should be inspected. The mere fact that

the customer visits the place herself does not protect the community against

the spread of disease from such places. Section 56, chapter 106, Revised

Laws, should be amended to include this class of dwelling houses."

Oct. 25, 1907.— " It came to my attention that manufacturers of neckties

give out work without licenses."

Nov. 15, 1907. — " When a license is revoked, the employer is notified. The

woman, under the pretext that she lost the license, may refuse to return it.

She can then go to another employer, and there is nothing to prevent her

from getting work, and she can continue to work indefinitely. The strict

enforcing of monthly reports from emj^loyers may help conditions some-

what."

Health District No. 6.

Albert P. Norris, M.D., Cambridge, State Inspector of Health.

Description of District.

This district includes the cities of Cambridge, Everett, Maiden, Medford,

Melrose and Somerville, and the towns of North Reading, Reading, Stoneham
and Wakefield.

The Work in General.

Much time was spent in granting and refusing licenses to persons working
on wearing apparel in tenement houses.

Information was obtained relative to the spread of contagious diseases,

and suggestions were made to several boards of health concerning the abate-

ment of local nuisances.

Tenement-house Work.

Three hundred and ninety-two licenses were granted, and 5 refused, to

persons working on clothing in tenements and dwellings.
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The work on clothing in this district was observed to be chiefly crocheting

necks of ladies' undenvear and sewing seams in men's and women's clothing.

It was found to be done generally in the family sitting room, which in most

cases is the dining room, the kitchen in three-room tenements, and a separate

room in the best homes. The degree of cleanliness in these homes was, as a

rule, very good; only in a few cases were dirty places found.

Contagious Diseases in Tenement Workrooms.— Several persons with ar-

rested tuberculosis were found working upon goods, but in no instance was a

person with an active tubercular process discovered.

In one instance an unscrupulous dealer was found trying to traffic in a

quarantined home. His goods were seized and fumigated.

The larger clothing establishments were found to have facilities for steril-

izing by steam all goods returned from homes quarantined with contagious

cases.

Death from Contagious Disease in Tenement Workroom.— The Stoneham

board of health, on being notified of a death from a contagious disease in a

house where clothing was made, caused the rooms to be thoroughly aii-ed and

fumigated.

Local Nuisances.

The following nuisances were abated by local health authorities upon the

suggestion of the State Inspector of Health :
—

(1) Privy vault overflowing. (Abated by Wakefield board of health.)

(2) Inadequate disposal of sink water and a very imperfectly constructed

privy. (Abated by Stoneham board of health.)

(3) Unsanitary privy. (Abated by Stoneham board of health.)

Diseases Dangerous to the Public Health.

Contagious Diseases. Suggestions to Local Health Authorities.— Advised

Everett board of health as to the management of a suspected case of smallpox.

Reported 3 cases of typhoid fever on two contig-uous farms in North Read-

ing, which pointed to dii'ect infection.

Reported 8 cases of diphtheria in Stoneham. Advised the local health

authority to require two consecutive negative cultures before releasing a

diphtheria patient.

Laxity in reporting Tuberculosis. — Conferences were held with the boards

of health of Wakefield, Stoneham, Maiden and Somerville, relative to the

need of more complete returns of cases of tuberculosis.

«

Ventilation of Schoolhouses.

Inadequate ventilation of the Centre School, Maiden, was called to the

attention of the superintendent of schools, with a request that proper pro-

visions be made.
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Health District No. 7.

J. William Voss, M.D., Beverly, State Inspector of Health.

Description of District.

This district includes the cities of Beverly, Gloucester, Lynn and Salem, and

the towns of Danvers, Essex, Ipswich, Hamilton, Lynnfield, Manchester,

Marblehead, Middleton, Nahant, Peabody, Rockport, Saugus, Swampscott,

Topsfield and Wenham.
The Work in General.

The greater part of the time was spent in examining factories and tene-

ment-house workshops. The sanitation of schoolhouses was considered, and

a number of nuisances were called to the attention of local boards of health.

Inspection of Factories.

Many factories were inspected. In some of them conditions were ideal.

A Model Establishment.— In one large establishment men were employed

to keep the water-closets and cuspidors in proper condition; a well-equipped

hospital was furnished for first-aid work; and a restaurant was provided,

where food could be bought at a reasonable price. The water supply was

found to be unsatisfactory, and, at the suggestion of the State Inspector of

Health, a good supply was substituted.

Hospital for the Injured. — In another large establishment the sanitary

conditions varied with the age of the buildings from fair to excellent. Fol-

lowing the suggestion of the State Inspector of Health, a hospital for first aid

to the injured was established.

Conditions in Shoe Factories.— Spitting was observed in most of the fac-

tories, but receptacles for spitting were seldom found. Denatured alcohol

was found to be generally displacing wood alcohol.

The sanitary condition of water-closets was bad. Following are the words

of the State Inspector of Health :
" Most of the water-closets are badly located

in the center of the room, where ventilation and lighting are necessarily inade-

quate. The effluvia from them are sure to pollute the air of the rooms. One

seldom sees a urinal in these factories. Even the new buildings are having the

closets arranged in the same old way."

Tenement-house Workshops.

Two hundred and forty licenses were issued to persons working on

clothing in tenements and dwellings.

Sanitation of Schoolhouses.

All the schoolhouses in Peabody and Salem were inspected. The sanitary

conditions in many of the schools in Peabody were found to be far from

satisfactory, and below modem requirements. The sanitary conditions in

most of the Salem schools were found to be good, although some untidiness

was observed in many buildings.
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Local Nuisances.

Written Communications to Boards of Health. — On August 15 the Ham-

ilton board of health was informed of the following unsanitary conditions at

Asbury Grove: (1) foul-smelling privies, and excreta exposed to flies; (2)

a stagnant ditch, unsightly and foul smelling, into which bedroom slops were

thrown. The local authority agreed to require some improvement to be made

before the opening of another season.

On August 20 the Beverly board of health was notified that a number of

factories were not provided with cuspidors, and that a first-aid outfit had not

been observed in any factory visited. The local authority, through an

advertisement in the newspapers, notified all the factories of the law requir-

ing an outfit for injured persons.

On August 24 the Beverly board of health was notified regarding an un-.

sanitary system of plumbing in a factory. The local inspector of plumbing

pronounced the plumbing faulty, and ordered changes.

On September 7 the Gloucester board of health was informed of unsanitary

conditions near the junction of Leonard and Curve streets. The nuisance was

abated.

On October 24 the Lynn and Saugus health authorities were infoi-med of a

dead fish nuisance in the Saugus River district. The matter was attended

to by the local authorities, and the nuisance abated.

Health District No. 8.

Wm. Hall Coon, M.D., Lawrence, State Inspector of Health.

Description of District.

This district includes the cities of Haverhill, Lawrence and Newburyport,

and the towns of Amesbury, Andover, Boxford, Georgetown, Groveland,

Merrimac, Methuen, Newbury, North Andover, Rowley, Salisbury and West

Newbury.

Work in General.

In addition to inspecting a large number of factories and investigating

numerous local nuisances, suggestions were made to local health authorities

as follows: (1) to the Groveland board of health, relative to quarantining

cases of smallpox; (2) to the Lawrence board of health, relative to the estab-

lishment of a bacteriological laboratory; (3) to the Amesbury board of

health, relative to the enforcement of quarantine in cases of measles; (4) to

the Salisbury and Groveland boards of health, relative to the release from

quarantine of scarlet fever patients; (5) to all boards of health within the

disti-ict relative to reporting cases of contagious diseases.
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Factory Inspection,

During the period covered by this report 100 factories were visited.

Water-closets. — In by far the largest proportion of the factories visited

the water-closets were found to be dirty, and in many instances unventilated.

Of the 87 shoe factories visited, changes were ordered in 68.

Seats for Women.— In accordance with the provisions of section 41, chap-

ter 106 of the Revised Laws, a sufficient niimber of seats were ordered for the

women employees in three textile mills.

Local Nuisances.

Following the suggestions made to the Lawrence board of health to clean

and to keep clean the alley running between Newbury and Jackson streets,

Lawi'ence, and the alley, yards and dividing areas about the block surrounded

by Common, Essex, Newbury and Union streets, said localities were promptly

cleaned and have since been kept clean.

On August 6 the attention of the Newbuiyport board of health was called

to unsanitary sewage conditions existing on the premises of four families on

Water Street. A drain belonging to one of the houses was ordered repaired,

and sewer connection was made with two of the others. No action was taken

relative to the fourth.

On August 12 the attention of the Salisbury board of health was called to

the lack of proper water and sewage facilities for Salisbury beach. At the

lower end of the beach three water-closets, three cesspools, two sink drains

emptying on the ground, and two wells used for drinking purposes, were

found within a radius of thirty feet. Up to the present time (November 1)

no action has been taken by the local health authority.

A local drainage nuisance on Hunting-ton Avenue, Amesbury, was called to

the attention of the Amesbury board of health on August 28, and later abated

by that board.

On September 9 unsanitary conditions about a well in Amesbury, from
which water was supplied for drinking purposes to the factory of F. S. Mer-

rill & Co., were reported to the State Board of Health.^

Contagious Diseases.

Smallpox. — Aid was given the board of health of Groveland in con-

trollmg an outbreak of smallpox which was first recognized on August

1. Twenty-eight cases oecuiTed in a small area, which was kept in strict

quarantine. The following suggestions of the State Inspector of Health

were adopted by the local health authority :
—

(1) Strict quarantine of the infected houses.

(2) Compulsory vaccination of the inhabitants in South Groveland and

Groveland proper.

1 The results of the analysis of the water are stated in another portion of the annual report.
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(3) Compulsoiy vaccination of the emjiloyees in the Groveland Woolen
Mills. During July and August 1,200 persons were vaccinated.

Measles.— On finding that during the eight months preceding August
there had been 100 cases of measles in Amesbury, and that the local

board of health was not enforcing quarantine, it was recommended to said

board that strict quarantine regulations should be made and enforced, and

placards posted whenever any case of measles occurred. In spite of the sug-

gestion by the State Inspector of Health, the local health authority neither

quarantined nor placarded cases of measles.

Scarlet Fever Quarantine.— On recommendation of the State Inspector

of Health, the Salisbury and Groveland boards of health have required,

since September, an isolation period of three weeks in cases of scarlet fever.

Health District No. 9.

Chables E. Simpson, M.D., Lowell, State Inspector of Health.

Description of District.

This district includes the cities of Lowell and "Woburn, and the towns of

Acton, Arling-ton, Ayer, Bedford, Billerica, Boxborough, Burlington, Carlisle,

Chelmsford, Concord, Dracut, Dunstable, Groton, Harvard, Lexington, Lin-

coln, Littleton, Maynard, Pepperell, Shirley, Stow, Tewksbury, Townsend,

Tyngsborough, "Westford, Wilmington and Winchester.

The Work in General.

Much time was taken for matters relating to tenement-house work.

Various health questions were considered with the health officials of

the cities and of most of the towns in the district.

The few factories visited were among the best.

Tenement-house Woi-k.

Forty-one licenses were granted to persons working on wearing apparel.

A case of scarlet fever was discovered in a dwelling where clothing was

made. The following boards of health were requested to report every known
case of contagious disease in a dwelling where work is done on wearing

apparel: Woburn, Lexington, Winchester and Arling-ton. Each family work-

ing on wearing apparel, and each employer, was asked to report immediately

any such disease.

Health of Towns.

Contagious Diseases. — It was discovered that local health authorities have

neglected to inform each other of eases of contagious diseases in dwellings in

which pupils live, who attend school in other towns.
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Some evidence was obtained to the eifect that physicians who come from

out of town to attend children sick with contagious diseases are not as

careful to report to the proper health authority as when they live in the same

town with the patients.

Improper Quarantine. — Nine days after a local board of health fumigated

the premises where a child had been ill with scarlet fever, the child's hands

were found desquamating. During this interval the child attended a public

school. The child was again isolated, and the board of health promised to

adopt a more rigid system of quarantine in the future.

In another town a scarlet fever patient, supposed to be quarantined, was

observed riding in a street car.

Schools and Quarantine. — It was found that the Lowell schools will not

receive a pupil who has been quarantined with a contagious disease without

a permit from the board of health. The same is true of the Woburn schools

and the Woburn board of health.

Fumigation. — All the boai'ds of health cause houses which have been pla-

carded on account of cases of diphtheria, measles and scarlet fever to be

fumigated after recoveiy or death of the patient.

The Lowell board of health fumigates after the removal or death of a per-

son who has been ill with tuberculosis only when requested by the family or

landlord.

Bacteriological Laboratories and Diplitlieria Cultures.— Lowell has a well-

equipped laboratory, where bacteriological examinations are made for Lowell

physicians regardless of the patients' dwelling places, and for all Lowell

patients regardless of the physicians' residences. The bacteriologist is allowed

to make examinations for surrounding towns at a reasonable charge per speci-

men. The following towns have work done at the Lowell laboratory: Dracut,

Tewksbury (usually), Billeriea, Chelmsford, Tyngsborough, "Westford (occa-

sionally) and Littleton (rarely). Most of the neighboring towns use the

laboratoiy for diagnosing diphtheria, but few for releasing the patient from

quarantine.

The Lowell board of health have agreed to notify the town, in addition

to notifying the patient's physician, as was formerly the custom, whenever

a positive diphtheria culture is obtained for diagnosis.

The following towns require release cultures in eases of diphtheria: Bil-

leriea (alwaj's), Tyngsborough (always) and Tewksbury (in some cases).

Inspection of Factories.

Factory inspection was confined to a few of the best establishments,

for the purpose of becoming familiar with the highest standards. The fol-

lowing subjects received some attention :
—

(1) The best places to post drinking-water notices.

(2) The best places to post anti-spitting notices.

(3) Some method of detecting cases of sickness among the employees,

especially tuberculosis.
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Sanitary Provisions in Schoolhouses.

In accordance with an order for better sanitary provisions in an old school

building in Lincoln, the privies were materially improved.

Health District No. 10.

William W. Walcott, M.D., Natick, State Inspector of Health.

Description of District.

This district includes the cities of Marlborough, Newton and Waltham, and

the towns of Ashland, Belmont, Brookline, Dover, Framingham, Grafton,

Holliston, Hopedale, Hopkinton, Hudson, Medfield, Medway, Mendon, Mil-

ford, Millis, Natiek, Needham, Northborough, Sherborn, Shrewsbury, South-

borough, Sudbury, Upton, Watertown, Wayland, Wellesley, Westborough

and Weston.

Work in General.

An attempt was made to determine the conditions existing in and about

all the factories within the district. No orders were issued, except in

eases where distinctly unfavorable conditions were found to obtain. While

a few such establishments were in evidence, there were more with model

conditions.

The total number of factories and workshops visited was 231. The indus-

tries most frequently met with were found to be as follows: textiles, 36;

machinery, machine parts and metal supplies, 33; shoes, 32.

Of the 36 textile mills visited, the sanitary conditions in 4 were found

to be very satisfactory; in 23, reasonably good; in 6, moderately bad; and

in 3, distinctly bad. Although it was obsei'\'ed that the rooms in mills were

not overcrowded, as they are commonly found to be in shoe factories, it was

noticed that but comparatively few of the employees in old, low-storied rooms

could obtain the benefit of the light from windows. Many of the mills were

found to be provided with blower systems or other mechanical means for

the purpose of improving ventilation and removing dust or other impurities.

In one room, in a mill of moderate size, 24 women were said to threaten

to strike unless the exhaust fans were stopped, on the ground that they

preferred the excessive heat, foul air and dust to the danger of catching cold.

Several mills had no hygrometers, and m many mills where these instruments

were provided but little use was made of them. In a spinning room in one

mill where the steam vapor pot system was installed, the foreman said that

he could regulate the humidity of a room better by the " feel and taste of

the air " than by the use of hygrometers.

In the establishments used for the manufacturing of machinery, machine

parts and metal supplies, the sanitary conditions of greatest importance

were relative to the processes of dry grinding, buffing and polishing. With few

exceptions it was found that the employees were properly protected against
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dust. The rooms were not overcrowded, and the light and ventilation in

general were good. The men engaged in the work were apparently in the

best physical condition. The foundries, as a rule, were reasonably well

ventilated, in spite of the fact that the men were, to some extent, exposed to

smoke, dust, metal and acid fumes and extreme heat.

Of the 32 shoe factories visited, the sanitary conditions in 4 were found

to be very satisfactory; in 14, reasonably good; in 8, moderately bad; in 6,

distinctly bad. With very few exceptions the employees were found working

in well-lighted rooms. In the old buildings the work was done near the

windows, while in the modem factories the benches which were placed some

distance from the windows were observed to be generally well lighted. In

both old and new factories the stitching room was very frequently found to

be overcrowded.

Comparatively few minors were observed in the shoe factories. Their

physical condition appeared, in the main, to be good. The most unhealthy

and poorly nourished people were among the Hungarians and Polanders. In-

vestigation of their homes, markets, provision stores and other places showed

that they lived in overcrowded and unsanitary buildings. They were under-

fed. Careful investigation disclosed the fact that Americans, Irish, Ger-

mans and French Canadians, working in the same factories, under the

same conditions and for the same wages, were healthy and well nourished.

The employers, managers and superintendents were, as a rule, willing to

do their part towards maintaining proper sanitary conditions, and it was

found that the conditions in the establishments throughout the district were,

in the main, favorable. Many of the managers asked for suggestions, on

the ground that it was more for their own interest than for the interest of the

State to have their employees work under favorable conditions.

Model Establishments and Model Tenements.— In one community both

model workshops and model tenements were provided for the employees.

Recently a new bath room for the foundry workers was constructed.

Spittoons must he kept Clean. — In one factory a spittoon was furnished

each employee, who, in turn, was obliged to keep the spittoon clean. Any
man detected in the act of spitting on the floor was required to clean up after

himself at once.

In a shoe factory a spittoon was furnished for every two men. The

spittoons were cleaned daily by a man employed for that purpose.

Signs prohibiting Spitting. -— Signs prohibiting spitting were noted in

nearly all the factories within the district.

A Lunch Counter.— In one of the shoe factories, on the top floor, a lunch

counter was provided, where, for a moderate price, coffee, eggs and sand-

wiches could be obtained.

A Reading Room.— In one factory a reading room was provided, so

that those who brought their dinners might eat and read during the noon

hour.

Exhaust Fans for Metal Dust.— One of the machine shops was provided

with an unusually effective system for the removal of metal dust. In the
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buffing and polishing room the air was practically free from dust. The

belts were run under the floor.

In another establishment the hoods were so constructed that a minimum

of dust escaped. For some automatic, self-feeding machines, where the

grinder travelled a few inches, the hood was so ai-ranged that it travelled,

too, and thus always covered the grinder. Even some wet giinders were

provided with hoods.

Washrooms and Sinks. — One large factory was found provided with

individual wash basins in long smks. In most factories, however, several

employees might be seen to wash at once in the same water; while in some

factories one or two basins supplied the need in turn.

A Distinctly Bad Factory. — One old, four-storied, brick mill was dark,

low-storied, with dirty walls and dirty windows. The rooms were over-

crowded, and the air was so impure and dusty as to be injurious to the

health of the persons employed therein. The water-closets were dirty, and

emptied directly into a river. This was the only factory found with thor-

oughly bad sanitary conditions.

Factories with Commend-able Sanitary Conditions.— Eighteen factories

were found to present, in the main, satisfactory hygienic conditions.

Good Sanitary Conditions in Old Buildings. — One establishment illus-

trated the fact that old buildings, even with low-storied rooms, may be kept

well ventilated and free from dust, and that the water-closets therein may
be clean and well cared for.

Individual Bath Room in Foundry.— One of the foundries was provided

with a large bath room, with cement floor, so constinicted that each man had

a bath room with hot and cold water and a locker for his clothes.

Biver Pollution hy Factories.— Twenty-three factories were found to

pollute either the Assabet or the Charles River with sewage, wash water,

dye liquors, dilute acids, leather dust, etc.

Relation between Sickness and Factory Conditions. — An attempt was

made to determine in each factoi-y visited the amount of time lost from

sickness, and the relation between the illness in question and the conditions

under which an employee was working. While it was impossible, with the

data at hand, to obtain reliable information, some general facts are worth

recording: (1) All the factory managers agreed that with few exceptions

they were unable to discover whether loss of time was due to sickness,

excesses, or merely to an indisposition to work, the latter being by no means

uncommon, especially among skilled worlanen who feel assured that they

will not be discharged for taking an occasional day off. (2) There was

found to be a direct relation between pay day and the loss of time,— that

more men were absent on the day following pay day and on Monday, than

at other times. (3) During the warm weather it was noted that malaria was

responsible for many absences of the employees in the factories along the

Charles River, in Newton, and to a less extent in the Waltham factories.

Surrounding many of these factories were caves, swamps, shallow brooks,

pools and other good breeding places for mosquitoes.



No. 34.] STATE INSPECTORS OF HEALTH. 477

Tenement-house Work.— A few licenses were granted to persons working

on clothing in tenements and dwellings.

Diphtheria Outbreak. — Fi\e cases of diphtheria were investigated in

Millis.

Health District No. 11.

Melvin G. Overlook, M.D., Worcester, State Inspector of Health.

Description of District.

This district includes the city of Worcester, and the towns of Auburn,

Brookfield, Charlton, Douglas, Dudley, Leicester, Millbury, Northbridge,

North Brookfield, Oxford, Southbridge, Spencer, Sturbridge, Sutton, Ux-

bridge, Warren, Webster and West Brookfield.

The Work in General.

Every town in the district was visited. The following subjects were

considered: inspection of factories; tenement-house work; local nuisances;

contagious diseases.

Factory Inspection.

Sanitary Conditions.— Oi the 22 factories inspected, the sanitaiy condi-

tions in 14 were found to be satisfactory-, while m 8 establishments conditions

were found which were not in accordance with the statutes.

A Model Establishment.— In one factory, employing 1,000 women, the

following comforts were provided, in addition to maintaining a high standard

of ventilation, cleanliness and lightmg, viz.: (a) individual lockers; (5) large

dining room; (c) well-equipped emergency room on each floor.

First-aid Outfits. — The law relative to keeping medical and surgical

appliances in factories was found to be complied with in all of the 22

establishments visited.

Examination of Minors. — During the period covered by this report no

minor was found whose condition, in the opinion of the State Inspector of

Health, called for a physical examination.

Tenement-house Work.

Forty-four licenses were issued to persons working on clothing in tene-

ments and dwellings. In one instance a license was refused.

A list of tenement houses in which persons work on clothing was furnished

the Worcester board of health, which, in turn, agreed to notify the State

Inspector of Health of all contagious diseases known to exist in said houses.

Local Nuisances.

The unsanitary condition of many of the yards in the rear of buildings

was brought to the attention of the Worcester board of health, from which

board the following reply was received :
—
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We have asked the co-operation of the police in regard to these conditions, and
will again speak to the chief of police about it. One thing which seriously

handicaps us is that Worcester, unlike any other city of its size that we know of,

has no public ash collection ser\dce. This we have recommended annually to

the city council for several years.

Health of Towns.

Contagious Diseases.— Because of the continued prevalence of diphtheria

in the city of Worcester, the suggestion was made to the local health authority

that cultures be taken from the throats of all members of a household before

a patient is released from quarantine or the placard is removed. To this

request the board of health made the following reply :
—

This matter was thoroughly discussed by the board more than six months ago,

but it was found to be impracticable to do this, and was therefore abandoned.

Health District No. 12.

Lewis Fish, M.D., Fitchhurg, State Inspector of Health.

Description of District.

This district includes the city of Fitehburg, and the towns of Ashbuniham,
Ashby, Athol, Barre, Berlin, Bolton, Boylston, Clinton, Dana, Gardner,

Hardwick, Holden, Hubbardston, Lancaster, Leominster, Lunenburg, New
Braintree, Oakham, Paxton, Petersham, Phillipston, Princeton, Royalston,

Rutland, Sterling, Templeton, Westminster, Winehendon and West Boylston.

Work in General.

Of the 29 towns within the district, 21 were visited for the purpose of

obtaining information relative to health matters.

Thirty-five factories were inspected. Comments were made on the ven-

tilation of 11 sehoolhouses.

Several small outbreaks of contagious diseases were investigated.

Factory Inspection.

The hygienic conditions in the 35 factories visited were found to be very

good in 3, good in 10, fair in 15 and poor in 7.

Ventilation of Sehoolhouses.

Four sehoolhouses in Bolton and one in Gilbertville were found to be

poorly ventilated. Other sehoolhouses visited were: one in Ashby, one in

Barre, one in Boylston, one in North Lancaster and two in Gilbertville, all

of which were found to be adequately ventilated, and in good sanitary con-

dition.
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Contagious Diseases.

The following eases of contagious diseases were investigated, and found

in eveiy instance to be well quarantined :
—

Twelve to 15 eases of diphtheria in Winchendon during the summer.

Six eases of diphtheria in Templeton in August and September.

Several eases of scarlet fever in Gardner in September.

Three cases of typhoid fever in Fitchburg in September.

Two cases of typhoid fever in Princeton in September.

Warning to the Public. — Red flags are displayed in order to call public

notice to infected places in the following towns: Berlin, Bolton, New Brain-

tree, Oakham, Phillipston, and Royalston.

Printed instructions relative to infectious or contagious diseases are fur-

nished by the boards of health of Clinton, Leominster and Fitchburg.

Quarantine Begulations. — The boards of health in the following places

try to enfoi'ce strict quarantine : Athol, Clinton, Fitchburg, Leominster and

Winchendon.

The following towns are lax in enforcing quarantine : Berlin, Bolton, Hard-

wick, New Braintree, Paxton and Royalston.

Fumigation. — Fumigation is left with the attending physician in the fol-

lowing towns : Bei'lin, Bolton, Hubbardston, New Braintree, Oakham, Paxton,

Phillipston and Royalston.

Cultures in Diphtheria Suspects. — The following towns send to Clinton

for culture tubes : Berlin, Bolton and Lancaster.

TVhen Fitchl)urg physicians attend cases in Ashby and Lunenburg, they

sometimes depend on their city for cnltiires. Hardwiek sends to Springfield.

Health District No. 13.

Har\t:y T. Shores, M.D., NortlmmjJton, State Inspector of Health.

Description of District.

This district includes all of Franklin County, and all of Hampshire County

excepting the towns of Huntington, Middlefield and Worthington.

Outline of Work.

The information obtained relative to health conditions in this district has

been aiTanged in connection with each city and town as follows :
—

Amherst.— Four factories were found in the village. In one of these

factories the sanitary conditions were very satisfactory. In another factory

the sanitary conditions were satisfactoi-y. Four minors were found to be

in good health. In another small factory, in which no minors were employed,

good sanitary conditions obtained. The other factory was crowded. One
female employee was found to have tuberculosis; her physician was notified,

and forbade her working.
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Ashfield. — Six small woodworking factories were inspected, none of

which was provided with a first-aid outfit.

Buckland.— There was found to be no sewerage or water system in town,

and some very bad conditions were noted,

Charlemont.— A consultation was held with the board of selectmen relative

to the fumigation of dwellings, the abatement of nuisances, the provision

requiring emergency outfits, the report and care of consumptives, and various

other health problems.

There was found to be one manufacturing establishment in the town, in

which spools and other small wooden articles were made. The sanitary

conditions were good; the nature of the work, however, gave rise to much
dust.

Chesterfield. — The chairman of the board of health was advised relative

to the abatement of a nuisance. It was found that some 8 or 10 cases of

typhoid fever occurred in the fall, although the origin of the disease could

not be ascertained.

In West Chesterfield four small factories manufacturing wooden articles

were visited. In each instance it was necessary to request that more care be

taken as to cleanlmess.

Colrain.— A large tenement block was found with privies over a water

ditch. It was asserted that the odor was very offensive at times when the

water was low. A water system was introduced in the town, but the supply

of water has proved insufficient for its use in water-closets.

The sanitary conditions in one mill were found to be very good ; in another,

moderately bad; and in another, distinctly bad. All three factories were

equipped with a first-aid outfit.

Conway. — The sanitary conditions in two establishments visited were

found to be moderately bad.

Deerfield.— On September 24 the Centre School building was inspected,

and three rooms found to be improperly ventilated. An order was issued

to the committee appointed to investigate the present conditions of said

school building, requiring the rooms to be ventilated in such a manner that

the air contained therein shall not become so impure as to be injurious to

health. The single manufacturing establishment was inspected, and found

to be in good sanitary condition.

Easthampton.— A good water and sewerage system was found to be

provided.

Enfield.— The manufacturing establishments comprised two woolen mills

and a box factory. The sanitary conditions in the mills were distinctly bad,

although the operatives appeared to be in good health.

Erving.— The only manufacturing establishment in the place was found
to be clean and well ventilated.

Greenfield.— Three manufacturing establishments were visited, in two of

which no minors were employed. All the establishments were in reasonably

good sanitary condition.



No. 34.] STATE INSPECTORS OF HEALTH. 481

Hatfield. — A very severe epidemic of scarlet fever has been prevalent

among the Polanders for over a year. Malaria has not been so prevalent as

in former years. The two factories in the town were inspected. No minors

wei-e employed in either. In one building some of the emery wheels and

emery belts were found uncovered. In both establishments the water-closet

conditions were unsatisfactory.

Montague.— One section of this town, Turners Falls, was found to be in

a decidedly i^nsanitary state. Several hundred filthy privies were discovered.

In spite of the fact that a good water and sewerage system has been pro-

vided, it was found that there were many streets where not a single house

was connected with the sewer. Acting on the suggestion of the State In-

spector of Health, the local board of health gave notice in the paper that

every house must be connected with the sewer within thirty days. The time

expired, however, without any action being taken.

Of the seven factories visited, the conditions in three were satisfactory. In

one factory spitting was absolutely prohibited. In another factory, in which

10 minors were employed, 2 boys, each fourteen years of age, were discovered

without school certificates. The cutlery factory visited employed about 500

persons, 100 of whom were women and minors. The establishment was in

a distinctly unsanitary condition. The rooms were not even reasonably

clean, and the water-closets were few in number and faulty. The large

grinding room was wet. The air in the large grinding room was unduly

moist, and the room itself was wet and cold. Where good suction pipes and

flues had been pro-\dded for the small emery stones, in almost every instance

they had been broken. It was alleged that the employees broke the pipes

on the gTOund that they could work faster without them. Many of the

minors were examined, and none of them seemed very vigorous.

Northampton.— For a period of two years all cases of consumption have

been reported to the local board of health. Every house which an afflicted

person has vacated has been fumigated and, in every instance possible, litera-

ture bearing upon the disease has been given to the patient. During the last

of October the State exhibit on tuberculosis was held here at an expense of

$75, borne by the city and the local tuberculosis society. The meetings were

well attended, and much enthusiasm was apparent. The local board of

health has made it a point to inspect all cases of scarlet fever after the

attending physician has reported recovery, and in no instance has a patient

been released from quarantine who was found desquamating.

Of the six manufacturing establishments visited three presented very good

hygienic conditions. A basket factory, employing about 50 men, all of whom
were Polanders, appeai-ed to be in a satisfactory sanitary condition, although

most of the men were noticeably thin and poorly nourished. Investigation

disclosed the fact that these men were li\'ing on veiy little nourishing food.

In another factory, where hoes and shovels were manufactured, while the

work itself was dirty, the factory conditions were but moderately bad. The

employees, however, appeared to be extremely ill nourished. In a cutlery
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establishment visited it was found that many of the large gTinding stones

were being substituted for machines which have a good hood protection

against dust. The factory was found to be in a reasonably good condition.

A small leather board factory, employing two minors, was in a very dirty

condition. Immediate improvement was ordered.

Northfield.— A small outbreak of scarlet fever was investigated.

Pelham.— The single factory was inspected, and found to present reason-

ably good hygienic conditions.

Shelburne.— Shelburne Falls was found to be provided with a good

sewerage and water system.

Shutesbury. — Consultation with the chairman of the selectmen disclosed

the fact that but little care or attention was given to health subjects.

Southampton.— Consultation with the chairman of the selectmen revealed

the fact that contagious diseases were very carefully investigated, and that

all possible precautions relating to the same were taken.

South Hadley. — It was found that there was no sewerage system except

for the coUege. Further investigation showed that the sewer from the college

emptied into a little brook by the roadside, and that it often created a

nuisance.

Ware.— The board of health has been making a practice of fumigating

rooms vacated by tubercular patients.

Four manufacturing establishments were inspected. One was found to be

in a particularly cleanly condition. In this factory many women and minors

were employed. The majority of the minors were found to be in good

health. A few were advised to change their work. One girl was discovered

with symptoms of tuberculosis, and has since been under a physician's care.

Eight outfits for emergencies were provided in this factoiy.

Wendell.— Two factories were inspected, neither of which employed a

minor. The sanitary conditions in one of the factories were reasonably good.

The other factory was unnecessarily dirty, and was ordered cleaned.

Notes on the Work in General.

During the period covered by the report, the health of many minors

was observed, and a physical examination made in a large nimiber of cases.

In a number of factories no minors were found at work.

While inspecting each factory, special effort was made to consult with

superintendents or foremen concerning the health of employees, regardless

of age. Assistance was offered in any case of illness, and a request was

made to be informed of any symptoms which aroused suspicion of tubercu-

losis, such as coughing, frequent spitting, marked loss of flesh.

Much interest was shown on the part of the employers in guarding the

health of the employees, and almost no opposition was encountered.

The visits with the various boards of health, or with boards of selectmen

acting as health authorities, or with the boards which combine the offices of
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selectmen, boards of health and ovei'seers of the poor, showed conclusively

a great need of disseminating knowledge among health authorities, particu-

larly those in the small towns, respecting means and methods of guarding

the public health.

Health District No. 14.

KiCHARD S. Benner, M.D., Springfield, State Inspector of Health.

Description of District.

This district includes all of Hampden County, and, in addition, the towns

of Huntington, Middlefield and Worthington.

Outline of Work.

Letters were sent to the local boards of health or selectmen of all the

cities and towns in the district, informing them of the appointment and

duties of the State Inspectors of Health. Replies were received from most

of the cities. Later, several towns were visited and personal interviews held

with health officials.

Advice to Local Boards.— Upon the request of the "West Springfield board

of health, advice was given that board relative to the action to be taken

against a physician who failed to report some eases of scarlet fever. The

Westfield board of health was advised concerning the care of a woman with

advanced tuberculosis, who was partly a town charge.

Inspection of Schoolhouses. — The sanitary conditions of the sehoolhouses

in Holyoke were found to need improving.

Factory InsjJection.— A few of the best factories in Holyoke were exam-

ined, in which there was found to be a deficient number of receptacles for

spitting.

Health District No. 15.

Lyman A. Jones, M.D., North Adams, State Inspector of Health.

Description of District.

This district includes all of Berkshire County.

The Work in General.

All local health authorities in the district were visited, and information

gathered along the following lines :
—

(1) The manner of procedure when a case of contagious disease is reported.

(2) The prevalence of contagious diseases.

(3) The manner of fumigating, and by whom done.

(4) The enforcement of quarantine, and the conditions under which pupils

are permitted to return to school.
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(5) The use of diphtheria cultiires.

(6) The release of diphtheria patients from quarantine.

(7) The source of water supply and disposal of waste.

(8) The nature of the industries carried on.

Inspection of Factories.

Some 25 manufacturlBg establishments were visited. The following indus-

tries were found to be well represented: woolen, cotton, paper, shoe, cloth

printing, electric.

Reasonably good sanitary conditions were found in many of the factories

visited, and nearly ideal conditions were found in a few. There was a great

lack of cleanliness in water-closets, and in some establishments an insufficient

number of closets were provided. The main unsanitary conditions were

found in textile establishments and shoe shops.

Boards of Health and Selectmen.

Two cities and 9 towns, with an aggregate population of 81,000, were

found to have boards of health, as follows: Adams, Becket, Clarksburg,

Great Barrington, Lee, Lenox, North Adams, Pittsfield, Sandisfield, TTest

Stoekbridge and Williamstown.

Li 21 towns, with an aggi'egate population of 17,000, the selectmen per-

formed the duties of boards of health, as follows: Alford, Cheshire, Dalton,

Egremont, Florida, Hancock, Hinsdale, Lanesborough, Monterey, Mt. Wash-
ington, Xew Ashford, Xew Marlborough, Otis, Peru, Richmond, Savoy, Shef-

field, Stoekbridge, Tyringham. Washington and Windsor.

The reports of local health authorities in the following cities and towns

within the district were found to contain matters relating to health: Adams,

North Adams, Great Barrington and Pittsfield.

Diseases Dangerous to the Public Health.

Local health authorities in the following cities and towns have been noti-

fying the State Laspeetor of Health of the prevalence of diseases dangerous

to the public health: Adams,^ Becket, Clarksburg, Dalton, Egremont,

Great Barrington, Hinsdale, Lenox, Monterey, Mt. Washington, New Marl-

borough, North Adams,^ Otis, Pittsfield,^ Richmond, Savoy, Tyringham, Wil-

liamstown and Windsor.

The above towns and cities represent, approximately, 85 per cent, of the

population in the district.

Negative Cultures for the Eelease of Diphtheria Patients.— Local health

authorities in the following cities and towns have been requiring one or more

negative cultures before releasing diphtheria patients from quarantine:

Adams, one negative culture; Great Barrington, two negative cultures; North

1 Make weekly returns.
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Adams, one negative culture; Pittsfield, two negative cultures on alternate

days; Sheffield, one negative culture; Stockbridge, one negative culture.

Following the suggestion of the State Inspector of Health, the towns of

Adams and Williamstown decided to require a negative culture for the

release of diphtheria patients from quarantine.

Quarantine and Fumigation in Small Towns. — There was found to be no

well-established practice regarding quarantine and fumigation.

Outbreaks of Infective Diseases.

Accounts of local outbreaks of infective diseases which have been investi-

gated by State Inspectors of Health are recorded with those investigated

by other agents of the Board in another portion of the annual report.
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KEPORT UPON THE INVESTIGATIOxN OF LOCAL OUTBREAKS

OF INFECTIVE DISEASES.

Following are accounts of local outbreaks of disease investigated by

agents of the Board :
—

BONDSVILLE AND BeLCHERTOWN.^

Investigation by the State Inspectors of Health of Districts jSTos. 13

and 14 revealed the following facts :
—

Early in November typhoid fever made its appearance in Bondsville,

and by the end of the month the number of cases reported was 17.

Across the river, in Belchertown, 4 cases were reported.

All of the 21 victims were supplied with milk by the same dealer, C,
a resident of Belchertown. C. produced part of his supply, and secured

the rest from two other farmers, G. and S. That which came from G.

was not delivered at any of the houses where the cases occurred, and

hence may be excluded from consideration. That supplied by S. and that

produced by C. were mixed, and the mixture was delivered at these and

other houses.

It was learned that one of the first cases reported in Belchertown came

at the same time as the first cases in Bondsville, namely, the first week

in November, and that the victim was one of C.'s children. It was

learned, too, that it was the custom in C.'s family to use in the household

such milk as was left after each delivery. The child's case and the first

cases in Bondsville were coincident, and hence, unless the child had been

ill some days without being conscious of it, they could hardly stand in

the relation of cause and effect. No other case occurred in C.'s family,

and none was reported from the house of S. On inquiry, however, it was

brought out that beginning October 7 and until November 13 a son of S.

was too sick to work, and complained of " trouble with his stomach "

and "weakness." The attending physician did not treat the case as one

of tvphoid fever. The person who took care of the son attended also to

milking the cows and handling the product, 20 quarts of which were

delivered daih^ to C. The premises of vS. when visited showed a general

condition of filth which is unfortunately not rare, and the person who

had acted as nurse and milker showed a corresponding degree of personal

uncleanliness. As it seemed not impossible that the real cause of the

son's illness had been overlooked, and that the exciting cause of the 21

eases of typhoid fever in Bondsville and Belchertown had resided in his

1 Reported in " Monthly Bulletin," November, 1907.
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discharges, had been transferred from them to the milk by the hand that

emptied the chamber vessel and did the milking, and thus had been dis-

tributed to C/s customers, the son was subjected to the Widal test, which

proved beyond doubt that he had had typhoid fever in what is known as

the " walking " type.

SCARLET FEVER EPIDEMIC

1907
*^U
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Boston, Cambridge, Somerville and Everett/

During the first twenty days of January, 1907, 717 cases of scarlet

fever occurred in Boston, Cambridge, Somerville and Everett. Of these

cases, 367 were in Boston, a number which overtaxed the accommodations

for scarlet fever patients at the City Hospital for the first time since its

erection; 152 cases occurred in Cambridge, 155 in Somerville and 43 in

Everett. Of these cases, 485, or 67 per cent, of the total number, oc-

curred within a period of six days, that is, January 7 to 12, inclusive.

The suddenness of the onset of the epidemic, the fact that the cases

were not grouped together in any one locality nor in any one school, and

the fact that several cases were reported, such as a mother and her new-

born child, a family of children confined with measles, etc., in which

ordinary exposure to other scarlet fever cases was impossible, or at least

most improbable, immediately suggested a common source of infection.

An investigation of the milk supply of the cases showed that one large

milk concern supplied families in all four of these cities. A further

investigation showed that this dealer supplied in Boston 80 per cent., in

Cambridge 85 per cent., in Somerville 86 per cent, and in Everett 83 per

cent, of the cases investigated,— an average of 84 per cent, in the four

cities. The accompanying diagram shows graphically the course of the

epidemic and the interrelation between the cases and the milk supply.

EecogniziQg, accordingly, the relationship bet^veen the epidemic and the

milk furnished, investigation of the epidemic became an investigation of

the business of the concern, which we will designate as " X.'"

In the first place, the milk business of " X " consists of a large whole-

sale trade and a retail trade. The cases of scarlet fever were traced back

almost without exception to the retail, or bottled milk. Consequently,

an investigation of this retail milk was undertaken. The retail milk,

that is, the milk which is brought to Boston, bottled at one milk depot,

and delivered, for the most part, by " X's " wagons through Somerville,

Cambridge, Everett and Boston, comes to Charlestown in two separate

cars. One of these cars, Car No. 5, is filled with cans that are gathered

by various collectors and loaded upon the cars from six stations, Hollis,

Pepperell, Groton, Willows, Graniteville and Westford. The other car,

from which the retail milk is obtained, Car No. 9-2, gathers its load

from New Braintree, Barre, Coldbrook, West Eutland, Eutland, Jeffer-

son, Muschopauge, Quinapoxet, Oakdale, Berlin and Hudson.

Car No. 5 arrives in Charlestown at 10 o'clock, having put off half of

its load at West Somerville. Upon arrival at the milk depot, a large

metal vat is placed in the car as it stands on the siding, and this vat is

connected by a metal tube with a pipe leading into the depot. The milk

1 Reported in " Monthly Bulletin," March, 1907.
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is first tasted can by can in the car and then emptied into the vat,

whence it flows into a common reservoir in the depot. Then it is pumped
over a large cooling apparatus into a strainer, from which it is bottled

by machinery and corked, Next the bottles are crated and loaded on the

wagons for distribution, or stored in a cold room for later demand, and

at 10.15 the milk in Car Xo. 5 is thus emptied. Car No. 9-2 arrives at

Charlestown at 10.20, and at 10.30 the milk is brought therefrom to

Car Xo. 5 and mixed with the milk of the latter.

Wagons begin loading for routes in Maiden, Somerville, Everett, Re-

vere and Cambridge at 10.30 A.ii. From midnight to 7 o'clock the next

morning, wagons for routes in Boston and routes in parts of Cambridge

and Watertown are loaded.

Infection of the milk is possible :
—

First.— At the farms where the milk is produced.

Second. — By the taster of the milk before it is emptied into the vat

when the cans are emptied at the milk depot.

Third. — By the milkmen at the depot handling the cans, bottles and

apparatus concerned in the process of mixing, cooling, straining and

bottling the milk.

Fourth.— By the drivers of the various routes in the process of de-

livering the milk.

I. Investigation of the MilJc Farms supplying " X."

Number of farmers supplying milk to ears Nos. 5 and 9-2, . . . 222

Number of farmers interviewed (about), ...... 100

Number of farms inspected 27

Number of physicians iu the district interviewed, 15

Number of cases of scarlet fever investigated :
—

In Pepperell, 12

In Barre, 4

— 16

(1) The possibility of a direct infection of the milk from the 16 cases

investigated was not proved.

(2) Xone of the 16 cases was directly connected with the farms sup-

plying milk.

(3) One farm supplying milk was found to be in a filthy condition,

and unqualified to supply clean milk, and not satisfying the conditions

advertised by " X " as to the condition of the farms suppl}dng '^ X

"

with milk.

(4) The milk cans returned by " X " for use by farmers are not

properly cleaned.

(5) The milk cans used in bringing milk to Boston are being used by

the farmers for other purposes.
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(6) At South Merrimac a farm supplying milk to "X" was found

upon which there had occurred three sudden deaths, one on December 31,

one on Januaiy 1 and the third on January 7. The last case was reported

by the attending physician as one of typhoid fever, ililk was shipped

from this farm up to January 6, and again on January 16 and 17.

Investigation of these cases showed that they probably were due neither

to scarlet fever nor to typhoid fever.

Conclusions.— (1) Milk was supplied to " X " by at least one farmer

in violation of the advertised rule that " notice of infectious diseases

among the persons concerned in the handling of milk shall be given to

the contractors, and the shipment of milk stopped."

(2) A more careful supervision of the farms supplying milk is im-

perative.

II. Investigation of the Milk Taster employed at the Milk Depot of
" xr

On January 3 the taster regularly employed by " X " was replaced

by a substitute. As this date corresponds closely with that upon which

the milk was probably infected, this man and his family were carefully

examined. The man showed a tongue with markedly prom.inent papillse,

back and chest covered with pimples, but no signs of desquamation or

other s}Tnptoms warranting a diagnosis of scarlet fever. Examination

of his family showed that his thirteen-year-old daughter had much en-

larged tonsils, a tongue with markedly enlarged papillae, and signs of a

fine scaly desquamation over the lower legs,— signs suggestive, but not

diagnostic, of scarlet fever.

Inspection of the method of tasting the milk showed that the milk

taster plunged a long spoon into the can to be tasted, lapped the spoon,

shook it and plunged it into the next can. The spoon was produced from

a dirty pocket, and was plunged into the milk without washing or with-

out rinsing between the lapping of the spoon and immersion into the

next can.

Other methods of tasting the milk, such as licking a finger dipped into

the can, or licking the plug of the can, were reported, but not observed.

Conclusions.— (1) At a time when infection of the milk distributed

by " X " might have caused the epidemic, there was employed at the

milk depot of " X " a substitute milk taster whose condition suggested

that he had had scarlet fe^'er. and in whose family existed a person ^\iih.

signs strongly suggestive of this disease.

(2) The method of tasting milk, now in use, is exceedingly favorable

to infection of the milk if the taster is suffering from contagious disease.

(3) Some cleaner method of testing milk should be utilized, such as

the use of destructible throat sticks, in order to avoid infection of the

milk by a dirty spoon.



494 STATE BOARD OF HEALTH. [Pub. Doc.

III. Investigation of Worlcmen employed at the Milk Depot of
" X."

On January 14 a physician examined all of the men designated by
'' X ^' as engaged in handling the milk in any manner from its arrival

on the cars to loading it on the delivery wagons. The throat and

tongue, the skin of the chest and arms of each man were examined.

Number of men examined, about fifty. Eesults of the examination:

suspicious throats, six.

It appeared that cases of scarlet fever were present in the household of

at least two of these employees.

Conclusions.— ( 1 ) No cases of scarlet fever among the workmen

employed at the depot were found.

(2) Employees were found at work in whose families cases of scarlet

fever existed.

(3) A more careful medical inspection of men engaged in the handling

of milk is necessary.

IV. Investigation of the Drivers on the Several Milk Routes of " X."

A study of the distribution of the cases of scarlet fever over the various

milk routes in Cambridge, Somerville and Everett showed :
—

(1) The cases were not limited to one or two routes, but in Everett

and Somerville cases occurred on seven of the nine routes, and in Cam-

bridge on seven of the eleven routes.

(2) As nearly as can be ascertained by a rough estimate of the sequence

in which the wagons are loaded at the depot, the infected milk left the

depot not at any one period, but throughout the da}', from 11 o'clock of

the morning of the arrival of the milk until 7 o'clock of the next morn-

ing.

(3) The routes in charge of the drivers who were either themselves

infected, or in whose households cases of scarlet fever developed, showed

no greater number of cases than other routes.

(4) The milk routes supplying Cambridge, Somerville and Everett

distribute milk on the day of its arrival, while the routes supplying Bos-

ton distribute milk early the next morning. In this connection it is to be

noted that the epidemic reached its climax one day later in Boston than

it did in Cambridge, Somerville and Everett.

Conclusions. — The infection of the milk probably occurred before the

sealed jars were loaded upon the wagons for distribution along the various

milk routes.

General Conclusions concerning the Epidemic.

(1) The sudden onset of this epidemic, together with its wide dis-

tribution, point to a common source of infection.
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(2) The simultaneous appearance of the explosion in Cambridge, Som-

erville, Everett, and, allowing for the fact that the milk distributed in

Boston is delivered a day later than it is in the above-mentioned cities,

in Boston, suggests that the period of infection was synchronous for these

places.

(3) The explosive nature of the outbreak, shown by the fact that 67.66

per cent, of the cases occurred within six days, and the further fact that

a large proportion of the stricken persons were taken sick on days during

which the same installment of milk was distributed, indicate that the

period during which the milk was infected was very brief,— probably

one day only.

(4) The fact that in the cases investigated in Boston 80 per cent., in

Cambridge 85 per cent., in Somerville 86 per cent, and in Everett 83

per cent. — an average of 84 per cent.— of the persons stricken obtained

milk of the same dealer, and had nothing else discoverable in common as

a means of infection, justifies the conclusion that the vehicle of contagion

was the milk supplied by the dealer " X."

(5) The warm weather prevailing during the first part of January^

when the outbreak occurred, was favorable for the multiplication of dis-

ease organisms introduced into the milk.

(6) Investigation of the farms supplying milk sold by " X " showed :
—

(a) That at least one farm is unsanitary, and unfit to produce clean

milk.

(6) That the milk cans used are not properly cleaned, and that cans

are used for purposes other than the bringing of milk to the Boston

market.

(c) That this dealer is not enforcing his rule, which requires the ex-

clusion of milk from farms on which cases of infectious diseases are

reported to exist.

(d) That a more careful supervision of the farms supplying milk for

public sale is imperative.

(7) From investigation of the employees at the milk depot of "X"
it appears :

—
(a) That certain employees were at work, in whose families there ex-

isted cases of scarlet fever.

(&) That more careful medical supervision of the men engaged in

handling the milk after its arrival should be required of the milk con-

tractors.

(8) From investigation of the methods employed in testing milk at

the milk depot it is evident that the least objectionable of those now in

use is conducive to infection of the milk.

(9) From investigation of the drivers of the several milk routes it
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appears that the milk was probably infected before it was delivered to

their hands in the sealed glass bottles in which it is distributed.

(10) A more careful supervision of the methods of milk contractors

distributing milk in Boston and its vicinity is imperative ; and this super-

vision should include not only the methods of handling and delivering

milk after its arrival in the city, but also the farms from which the milk

is obtained.

Cambridge and Somerville/

During the month of September 33 cases of typhoid fever occurred in

Somerville and 28 in Cambridge. Investigation by the State Inspector

of Health of District No. 6 revealed the following facts. Of the 61

cases, 43, or 70 per cent., occurred within the period September 19-

October 1. Of the 33 Somerville victims, 26 were seized in quick suc-

cession after September 20, and all of these as Avell as 1 who came down
on September 5, and 6 of the Cambridge victims, obtained milk, directly

or indirectly, from the same dealer, who sold part of his night supply

to other Cambridge dealers upon whose routes scattered cases of the

disease occurred. The first case on this man's route in Cambridge and

the first on his route in Somerville appeared at about the same time.

Investigation of the dairies from which the milk supply was derived

revealed the fact that to one or more of them were sent cans from a

place where milk was bottled and cans were washed by a man who was

nursing a person who had been stricken with typhoid fever early in

September. He was uncleanly in his habits and very careless in his

work, some of the cans which he " washed " being strong-smelling and

partially lined with sour scum. It is most likely that infective material

from the person whom he nursed was conveyed by his hands directly

into the cans and into the milk. This outbreak emphasizes the necessity

of strict cleanliness on the part of all who handle milk, and of prohibiting

the handling of milk by anybody coming in contact with persons suf-

fering with any of the communicable diseases.

Chesterfield.^

About March 1, 1907, Channing Angell and his wife, of Chesterfield,

living in an isolated house on the road to the adjoining town of Hunting-

ton, were taken suddenly ill. Later, four of their five children were

seized with the same sjonptoms, the only one to escape being a nursing

infant. After being treated for about five weeks for what was supposed

to be typhoid fever, Mrs. Angell died ; whereupon the local board of

* Reported in " Monthly Bulletin," October, 1907.
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health appealed to the State Board for the services of an expert to

determine the source of the infection. Examination of the other mem-
bers of the family led to the diagnosis of trichinosis, which finding was

abundantly confirmed later. Pieces of salted pork were taken from the

food supply on hand and subjected to microscopical examination, which

revealed the worms in large numbers.

A few days later Mr. Angell succumbed; whereupon post-mortem ex-

aminations were made in both cases, and bits of muscular tissue from

each body were forwarded to the Board for microscopic study. Four days

later one of the children, a girl of three years, died, and her body was

examined by order of the district attorney. Each bit of muscular tissue

examined in each case contained trichinae in large numbers. These were

most numerous in certain of the preparations made from the tissues of

Mr, Angell ; and in the tissues of Mrs. Angell and the child many of the

organisms were motile.

On May 9 another of the children died, and at the same time it was

learned that a neighbor, who had come in to help out when the family

was prostrated, was under treatment, but improving rapidly. No post-

mortem examination of the body of the fourth victim was made, there

being no doubt as to the cause of death.

Inquiry into the circumstances preceding the outbreak revealed the

fact that Mr. Angell bought half of a hog which had been killed and

dressed in an unlicensed slaughterhouse, and that the carcass was dis-

posed of without any inspection whatever.

The pieces of meat obtained at the house for examination were un-

cooked, and had recently been salted. It was stated that they were a

part of the animal which the family had been eating, and that no other

pork had been used.

A communication from the office of the district attorney of the North-

western District, dated Oct. 9, 1907, states that the person who conducted

the slaughterhouse without a license had been convicted and sentenced

to pay a fine of one hundred dollars, and that a complaint against the

one who sold the meat without the inspection required by law was still

pending.

Dorchester, Milton' and Hyde Park.^

On April 13, after a period of comparative freedom from diphtheria,

there were reported to the board of health of the town of Milton 11 cases

of that disease. This sudden explosion caused, very naturally, a feeling

of grave apprehension on the part of the local health authorities, who

made immediate application to the State Board of Health for assistance

1 Reported in "Monthly Bulletin." May, 1907.
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in determining its origin. On the following day another case was re-

ported. Investigation showed that all of the eases reported on April 13

and single cases reported on April 13 and 14 had this in common: that

the families of the victims were supplied, without exception, by the same

dealer in milk, whose route lies partly in Milton and partly in Dorchester.

Inquiry at the office of the board of health of the city of Boston developed

the fact that on April 12 there were reported from Dorchester 6 cases;

on April 13, 19 cases, and on April 14, 11 cases of the disease, all in

families supplied by this same dealer, whom we will designate as " A."

Inquiry into the sources of his supply developed the fact that it was

derived from six producers, as follows :
—

J. H., Randolph. — Ten cans, some of which were bought of other

producers ; all delivered to " A." Xo diphtheria on the premises of J. H.

or on those of the others who contributed to his supply.

R. B. N., Randolph. — Four cans, all sold to " A." Xo diphtheria.

E. T. T., Randolph. — Three cans, some sold at retail and the rest to

" A." No diphtheria on his premises or among his customers.

0. H., Milton. — Seven cans, all sold to " A." Xo diphtheria,

J. M. B., Milton.— Four or five quarts, all sold to " A." Xo diph-

theria.

C. F. J., Milton. — Twenty-seven cans, seventeen sold to " A " and ten

to a dealer in Hyde Park, whom we will designate as " B."

Inquiry as to the existence of diphtheria on the premises of C. F. J.

revealed the fact that his grandchild was seized with the disease on April

11 ; that the cooler in which the milk was mixed was washed in the house,

and that this office was performed by the person who had the care of the

sick child.

It appeared probable that herein lay the solution of the problem; but

the absence of any reported outbreak in Hyde Park ofEered an obvious

complication, since more than one-third of C. F. J.'s output was de-

livered to families in that town by dealer " B." On April 14, however,

four cases; on April 15, five cases; on April 16, 1 case; on April 17, three

cases, and on April 19, 1 case, or fourteen in all, were reported to the

board of health of Hyde Park, all of which, and two that had been re-

ported on April 13 without exciting comment, proved to be in families

supplied by '' B."

Prompt action on the part of the local authorities of Milton in ex-

cluding from sale the milk of C. F. J. brought the outbreak to an im-

mediate close. The incidence of the cases is shown by the accompanying

diagram. It will be noted that in the three places concerned there oc-

curred, between April 11 and 19, 5 cases among families not supplied

by " A " or " B," namely, 2 on April 11 and 3 on April 15. One of the
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former was reported in Dorchester, the other in Milton; and the 3 cases

reported on April 15 were all in the same household with, and secondary

to, the latter.

There were, then, between April 13 and 19, inclusive, in the three

places mentioned, 72 cases of the disease, all but 3 of which occurred in

families supplied by two dealers, who obtained their milk from a man
in whose household a child was seized on April 11 ; and the 3 cases not

connected with this supply were secondary to another case reported on

the same day. The fact that the outbreak in Hyde Park occurred later

than that in Dorchester and Milton may perhaps be due to the fact that

dealer " B " called for his share of C. F. J.'s milk in the evening and

sold it on the following day, while dealer " A " came for his in the morn-

ing and disposed of it at once.

It is of further interest that C. F. J. himself came down with the

disease after the outbreak had nearly subsided, and that dealer " A's "

son, who drank milk from C. F. J., was one of the earliest victims. The

partner of dealer " B " was seized on April 18, and at about the same

time also another member of his household.

Gardner.^

During the months of January and February there were a number of

scattered cases of scarlet fever (9 in all) in the town of Gardner. In

March there was a sudden rise in the number of cases, 46 being reported,

18 of which occurred in the week ended March 7, and 11 during the

week ended March 14.

The cases were scattered over the entire to'UTi, and were not confined

to any one class; but more than half (53.6) of those seized were children

between the ages of one and five years.

When the assistance of the State Board of Health was requested in

ascertaining the source of the infection and putting an end to the out-

break, the total number of cases had reached (April 17) 69. There were

four families with 3 cases each, and sixteen with 2 cases each. Fifty of

the cases were primary and 19 were secondary.

The milk supplied to the families in which the cases occurred was

distributed by eighteen different dealers, but during the height of the

outbreak most of the victims were supplied by one dealer, who distributes

about twenty cans of milk daily, which he produces on his own farm,

buying none whatever. Part of the milk was delivered at this time in

cans and partly in bottles. The bottles, cans, milk pails and other utensils

were usually washed by his wife, but those which were returned clean were

refilled without further washing. During the month of Januar}^, scarlet

1 Reported in " Monthly Bulletin," May, 1907.



No. 34.] INFECTIVE DISEASES. 501

fever had occurred in four of the families which lie supplied, and on

February 13 the disease was reported in a family by whom the bottles

were returned in so clean a condition that he regarded it unnecessary to

cause them to be washed again. On February 19, 2 cases of scarlet fever

occurred in his own family, and as soon as the diagnosis was established,

his milk room was isolated. He was given a disinfectant bath of a weak

solution of corrosive sublimate, and was allowed to continue the distribu-

tion of milk, on condition that he should not enter his house. This con-

dition he violated, and, because a number of the families supplied by

him became affected, the board of health excluded his milk from public

sale early in March.

Of the 30 cases which occurred while the epidemic was at its height,

9 were supplied by a contractor who had more than seven hundred cus-

tomers. His supply was obtained from twenty-five different sources, at

none of which could any history of scarlet fever during the preceding six

months be obtained.

Of the total number of cases, 24 occurred in school children in eight

different schools. The largest number occurring in any one school was

5, and the victims were scattered about in four rooms.

Somerset.^

During the latter part of September it came to the knowledge of the

State Inspector of Health, of District No. 2, that typhoid fever existed

in the village of Somerset, and a careful investigation was immediately

instituted, which disclosed the fact that 12 persons had been seized be-

tween September 8 and 23, and 5 more came down with the disease before

the inquiry terminated in October. Of the 17 victims, 7 were children

under ten years of age, 2 were housekeepers, 2 were bridge workers, and

the others were workmen in various trades.

It was learned that prior to the outbreak, in August and early Sep-

tember, there had occurred among the 30 workmen on the upper and

lower bridges of the New York, New Haven & Hartford Eailroad, be-

tween Somerset and Fall Eiver, frequent cases of illness, marked by

headache, nausea, vomiting and diarrhoea, and that at one time about

half of the men had left the work on account of sickness. Most of the

men boarded in houses scattered throughout the village.

It appeared probable that the initial case of infection among the work-

men occurred about the middle of August, and that this man, whose

occupation was that of day draw-tender, had the walking type of the

disease. Previous to the village outbreak, a resident whose occupation

was that of night draw-tender was stricken. The day draw-tender lived

1 Reported in " Monthly Bulletin," October, 1907.
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in the house of a man who produced milk for public sale, and the night

draw-tender was himself a milk producer. It is perhaps more than a

mere coincidence that 12 of the 17 village patients were consumers of the

milk sold from these two places ; but proof that the milk had been specif-

ically contaminated is lacking.

Investigation of the water supply at the lower bridge and in various

parts of the village showed gross pollution by sewage. During August

the bridge workmen used the water of the well at the railroad station,

adjoining the premises of the night draw-tender above mentioned. As

the water acquired bad odor and taste, its use was discontinued, and then

recourse was had to another well between the tracks in front of the sta-

tion. This well was not protected from surface drainage, and hence it

is possible that it may have been polluted by the discharges from the

closets of passing trains. The report of the Board on the water sup-

ply is given below.

The conditions found on the premises where cases of the disease oc-

curred were in the main exceedingly unsanitary, overflowing cesspools

and privy vaults in close proximity to wells being the rule, with barn-

yards and pigpens in unusually filthy state.

Whether the infection was due to polluted water, or to contaminated

milk, or to both, could not be determined.

Following is the report, sent to the local board, on the waters taken

for examination :
—

To the Board of Health of the Toicn of Somerset.

Gentlemen : — In response to a communication received Oct. 19, 1907,

stating that an epidemic of typhoid fever has occurred in Somerset village,

and requesting an examination of the water of certain private wells, the

Board has caused an examination to be made of the wells located at the

houses of Nicholas Powers, Eber Ray, Sarah A. Hood, Franklin Simmons,

George H. Melvin, and of a well located near the New York, New Haven &
Hartford Railroad at the foot of Old Colony Avenue, known as the " rail-

road " well, and samples of their waters to be analyzed.

The results of the analyses show that the water entering all of these wells

has been very badly polluted by sewage, and not thoroughly purified in its

passage through the ground before entering the wells. The numbers of

bacteria Avere high in the waters of most of the wells, and in some of them

bacteria characteristic of sewage were found to be present.

In the opinion of the Board, the further use of the waters of any of these

wells, with the exception of that near the house of Franklin Simmons, should

be prevented. The water of the well of Franklin Simmons, though badly

polluted, was evidently, at the time this examination was made, being quite

well purified in its passage through the ground before entering the well, and
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in its present condition may not be unsafe for drinking; but changes in the

circumstances affecting its pollution may at any time render this water unsafe,

and the Board cannot recommend its continued use.

The results of the examinations show that there is veiy great need of a

general water supply in this village, and the Board would recommend that

the town take measures without delay to introduce a public water supply

from some suitable source.
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General Health of the State in 1906.

The number of deaths in the State in 1906 was 50,624, which was

equivalent to a death-rate of 16.63 per 1,000 upon an estimated popula-

tion of 3,044,998.

The mean death-rate of the five years 1902, 1903, 1904, 1905 and 1906

was 16.33, as compared with 17.60 for the previous five years.

The following figures are presented for the ten years ended with

1906: —
Massachusetts.

Years.



508 STATE BOARD OF HEALTH. [Pub. Doc.

Deaths and Death-rates from Certain Diseases in Massachusetts, 1902-1906.
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Inpant Mortality.

The rate of infant mortality during the year 1906 was somewhat

higher than that which prevailed during the five years 1901, 1902, 1903,

1904 and 1905, it being 144.7 for the year 1906, as compared with 141.4

for 1905, 133.6 for 1904, 139.5 for 1903, 140.4 for 1902 and 137.2 for

1901.

The total number of births which occurred during the year ended

June 30, 1906, was 76,730, and the total deaths under one during the

year ended Dec. 31, 1906, were 11,106.

For the sake of accuracy the death-rate of infants under one year old

is obtained by comparing the deaths of such infants occurring in a year

with the mean number of infants under one living throughout a year,

and this number must " lie between the annual number of births and

that number diminished by the deaths under one. It would be nearer the

latter than the former number on account of the excess of deaths in the

first months of life" (Dr. Farr). In the following table the births in

the first line are those which occurred between July 1, 1896, and June 30,

1897, inclusive, and so on through the table, the births in the last line

being those for the year ended June 30, 1906.

The deaths under one in the same table are those of the calendar years

ended Dec. 31, 1897, 1898, etc. The births during these ten years were

733,887, and the deaths under one year were 105,708, which is equiva-

lent to an infant mortality-rate of 144.0 per 1,000 births for the decade.

The last half of the period shows a gain over the first half, since the

infantile death-rate in the last five years was 139.9 per 1,000 births, as

compared with 148.2 in the first five years.

Infant Mortality, Massachusetts: 1897-1906, Ten Years.

1 Births in

Years. Year ending
June 30.
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Smallpox.

During the year 1906 there were 42 cases of smallpox reported to this

Board. Of this number, 19 cases were those of males and 23 were of

females, with no deaths. In 1905 the fatality from this disease was 4.5

per cent., 9 per cent, in 1904 and 3.3 in 1903. The fatality in 1902,

when the epidemic of 1901-03 was at its height, was 11.9 per cent.

In the six years 1901-06, 3,686 cases had been reported to the State

Board of Health, with 405 deaths, making a fatality of 11.0 per cent.

In 1899 there were 105 cases reported, with 14 deaths, and in 1900

104 cases, with 3 deaths; the fatality for these years being, respectively,

13.3 per cent, and 2.9 per cent.

In 1906 the largest number of cases occurred during the month of

June, 19 being reported for that month. Only 1 case each was reported

in February and September, and none during the months of January,

April, August, October, November and December.

The following table shows the prevalence of the disease by months

during the year 1906 :
—
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The following summary presents the number of reported cases and
deaths in each year for the twenty-four years 1883-1906: —

Sumynary of Several Years, 1883-1906.

Tears.

1SS3,

1884,

1885,

1886,

1887,

1888,
1889,
1890,
1891,

1892,

1893,
1894,

1895,

Caees. Deaths.

19
45
185

1

1896,
1897,
1898,

1899,

1900,

1901,
190-2,

1903,

1904,

1905,

1906,

Totals,

Cases.

5
18
12
105
104
77S

2,305
417
100
44
42

4,315

Deaths.

14
3

101
274
191
9

519

1 Four of these deaths, which occurred In the iirst days of January, 1903, were those of cases

reported in December, 1902, and in reckoning tlie fatality of cases should be classed with the deaths
of 1902.

The total number of reported cases in the twenty-four years was 4,315,

and the deaths of these were 519, or 12.0 per cent.

The following table presents the data obtained from the returns re-

ceived since and including 1888. The returns made previous to that

date did not contain information of a sufficiently definite character to

be included in this summary.

Smallpox in Massachusetts by Ages, and with Reference to Vaccination,

1888-1906.
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than that of any year of record, except that of 1903, when the death-

rate was the same, viz., 15.1.

The following figures present the deaths and death-rates, by ten-year

periods, during the half century 1851-1900, and for the single years

1901, 1902, 1903, 1904, 1905 and 1906: —
Deaths and Death-rates from Consumption in Massachusetts, 1851-1906.

Periods.
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Following is a condensed summary from the report of 1900, from

which it can be seen that a decided and continuous improvement in the

death-rate from typhoid fever is taking place :
—

Death-rates from Typhoid Fever per 10,000, 1871-1906, Massachusetts.

1871-75,

1876-80,

1881-8.5,

188&-90,

8.2

4.2

4.1

4.6

1891-95 3.4

1896-1900 2.6

1001-05 / ... 1.9

1906 1.7

For the entire State the death-rates from this cause in 1901, 1903,

1903, 1904, 1905 and 1906 were, respectively, 1.95, 1.83, 1.75, 1.75, 1.73

and 1.57 per 10,000 inhabitants.

The highest death-rates from this cause among the cities appear to

have occurred in Newburyport (6.1), Salem (3.4), Taunton (3.2) and

North Adams (3.2) ; and the lowest occurred in Fitchburg (0.6), Chico-

pee (0.5) and Quincy (0.3). Marlborough reported 15 cases of typhoid

fever, with no deaths.

Diphtheria.

The following table shows the deaths and death-rates from diphtheria

by five-year periods from 1876 to 1905, and for the year 1906 :
—

Deaths and Death-rates from Diphtheria per 10,000, 1876-1906, Massachusetts.

Years.
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Deaths and Death-rates in Massachusetts 'per 10,000 Living from Certain Infective

Diseases by Five-year Periods, 1866-1905, and for the Year 1906.
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STATISTICAL SUMMARIES OF DISEASE AND MORTALITY.

The statistical information relating to disease and mortality which has

been received by the Board during each year, either through the medium
of voluntary returns or in consequence of legal requirements, has, in the

recent reports of the Board, been presented under four different heads or

groups. Since 1902, this series of statistics has been condensed as much
as can be done consistently with a clear and intelligent method of pres-

entation.

These summaries are defined as follows :
—

I. The Weekly Mortality Returns.— These consist of the reports of

deaths, which are made up weekly and are sent to the office of the State

Board by the registration officials of cities and towns. They serve prin-

cipally to show the seasonal prevalence of each of the chief infective

diseases, and the mortality of children under five years old, in weekly

periods. Beginning with the year 1875, this series of statistics has been

annually reported (see page 475 of report for that year), and was first

published as a summary in the report of 1883.

II. The Reports of Certain Infective Diseases,— Diphtheria, Scarlet

Fever, Typhoid Fever and Measles. — These are obtained from the re-

ports of local boards of health forwarded during 1906 to the State

Board as cases arose. By comparing the numbers of reported cases

with the reported deaths, the mean fatality of each disease in the places

from which the reports are made is obtained with a reasonable degree

of accuracy.

III. Reports of Cities and Towns, made under the Provisions of

Chapter 75, Section 52, of the Revised Laws. — By this act each local

board of health is required to report to the State Board every case of

" disease dangerous to the public health " which is reported to the local

board. A digest of these reports is presented in Summary Xo. III. This

summary was first published in the report of 1893, page 639.

IV. Annual Reports made under the Provisions of Chapter 15, Sec-

tion 12, of the Revised Laws. — The full reports of deaths occurring in

each Qity and town having over 5,000 inhabitants comprise another series

of returns, which are summarized in Xo. IV. The population of these

cities and towns, as estimated in 1906, constituted about 87 per cent, of
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the total population of the State. These reports are made under the

requirements of the following statute :
—

In each city and town having a population of more than five thousand inhab-

itants, as determined by the last census, at least one member of said board shall

be a physician, and the board shall send an annual report of the deaths in such

town to the state board of health. The form of such reports shall be prescribed

and furnished by the state board of health. (Revised Laws, chapter 75, sec-

tion 12.)

This summary was first presented in the report of 1894.

Note. — A supply of the postal cards, necessary for the reporting of volun-

tary mortality returns such as are required for the data presented in Section I.

of the following summary, will be forwarded to the registration officers of any

city or town who are willing to contribute the necessary information.

Postal cards are also sent to all boards of health in the State, for the purpose

of aiding them to comply with the provisions of chapter 75, section 52, of the

Revised Laws, relative to the reporting of diseases dangerous to the pubhc

health to the State Board immediately after reports of the same are received

by the local board.

Annual blank forms are also sent to each local board of health in cities and

towns having over 5,000 inhabitants, for the return of such information as is

called for by the provisions of chapter 75, section 12, of the Revised Laws.
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I.

The Weekly Mortality Eeturns.

In the following summary, the voluntary reports of deaths received at

the close of each week from the city registrars, town clerks and boards

of health of the cities and towns are epitomized for the year ended Nov.

30, 1907. The chief value of this abstract consists in the fact that it

presents a continuous history of the mortality from certain specified

diseases from week to week throughout the year.

This weekly report has been published in the Boston Medical and

Surgical Journal every week for a period of twenty-five years or more,

and also in a publication of the Board, a weekly bulletin, since and in-

cluding 1883.^

These returns are necessarily incomplete, since they are voluntary and

consequently embrace the statistics of only a portion of the population,

the reporting places being chiefly the cities and large towns.

The population of the cities and towns contributing to these returns

during the year was 2,212,084, or 72 per cent, of the total population.

The following items are embraced in this summary :
—

Total deaths reported for each week.

Deaths of children under five years.

Deaths from consumption.

Deaths from acute lung diseases.

Deaths from typhoid fever.

Deaths from diphtheria.

Deaths from scarlet fever.

Deaths from measles.

Deaths from whooping cough.

Deaths from malarial fever.

Deaths from erysipelas.

Deaths from cerebro-spinal meningitis.

Deaths from influenza.

Deaths from hydrophobia.

The following table contains a summary of the statistics compiled from

these weekly returns of mortality :
—

1 The bulletin was changed from a weekly to a monthly publication in January, 1906.
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Condensed Statistics, embracing the Total Deaths, Deaths under Five Years, and
Deaths from Certain Causes in Reporting Cities and Towns of Massachusetts

for the Year ended Nov. SO, 1907.

Average
Number of

Deaths in

Each Week.
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II.

Fatality of Certain Diseases.

Since the year 1891 the following statistics relative to the fatalit}'' of

certain diseases have been gathered from the published reports of local

boards of health. Until the passage of the law in 1893 this was the only

source from which figures could be obtained on which to base the fatality

of diseases as compared with cases. When the law (chapter 302, Acts

of 1893) requiring local boards of health to report all cases of contagious

diseases to the State Board of Health first went into efEect very few

returns were made, and it was not until after public notice had been

given by the State Board to every board of health throughout the State

that these returns came in with any regularity. The practice by the

local boards of health of reporting cases of contagious diseases is now so

well established, and the returns are so complete, it is no longer deemed

necessary to continue the former method of basing the fatality of certain

contagious diseases on the figures obtained through the annual reports

of local boards, but, instead, to make use of the more complete returns

as received from day to day at this office.

The diseases embraced in this summary in 1906 are diphtheria, scarlet

fever, tj'phoid fever and measles.

The tabular list of cities and towns is omitted in this report. The

summary of the figures for 1906 is as follows:—

Reported cases of diphtheria for the State,

Registered deaths from diphtheria, .

Fatality (per cent.), ....
Reported cases of scarlet fever for the State,

Registered deaths from scarlet fever,

Fatality (per cent.), ....
Reported cases of typhoid fever for the State,

Registered deaths from tj'-phoid fever,

Fatality (per cent.), ....
Reported cases of measles for .the State, .

Registered deaths from measles.

Fatality (per cent.), ....

8,305

743

8.9

5,223

135

2.5

2,986

477

16.0

15,553

208

1.3
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The following table presents the summary of these statistics for the

sixteen years 1891-1906 :
—

Reported Cases of Infective Diseases in Massachitsetts.

Diphtheria.

[Pre-Antitoxin Period.]

1891. 1893. 1893. 1804. Total.

Reported cases,

Deaths, .

Fatality (per cent.).

•2,444

575

23.5

3,033

891

29.2

2,919

926

31.7

4,936

1,376

27.9

13,332

3,768

28.3

Diphtheria.

[Antitoxin Period.]

190.1.
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In the foregoing tables the statistics relating to diphtheria have been

arranged in two periods, which may properly be called the pre-antitoxin

and the antitoxin periods, since antitoxin came into general use in the

State about the beginning of the year 1895. For the latter period the

figures for 1905 and 1906 are given and the total for the twelve years

1895 to 1906, inclusive. The mean fatality in the former period (1891-

1894) was 28.3 per cent, (ratio of deaths to cases), and in the latter

period (1895-1906) it was 12.1 per cent., or less than half as large.
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III.

Official Eeturns of Notified Diseases Dangerous to the Public

Health, for the Year ended Nov. 30, 1907.

The figures presented in the following summary are those of the offi-

cial returns of diseases " dangerous to the public health," made to the

State Board of Health during the year ended Nov, 30, 1907, under the

provisions of chapter 75 of the Eevised Laws. In this act no disease is

specified as being " dangerous to the public health " except smallpox.

Hence the State Board deemed it necessary to indicate the diseases which

should be included in the meaning of the term " dangerous to the public

health." They are the following: actinomycosis, Asiatic cholera, cere-

bro-spinal meningitis, diphtheria, glanders, leprosy, malignant pustule,

measles, scarlet fever, smallpox, tetanus, trichinosis, tuberculosis, typhoid

fever, t5''phus fever, varicella, whooping cough, yellow fever.

The whole niimber of cases of infective diseases reported to the Board

in the year ended Nov. 30, 1907, under the provisions of this act, was

30,529,^ which was divided chiefly as follows :
—

Reported cases of smallpox,

Reported cases of scarlet fever,

Reported cases of diphtheria, .

Reported cases of typhoid fever,

Reported cases of measles.

Reported cases of cerebro-spinal meningitis,

Total,

164

7,860

9,098

2,350

5,688

428

25,588

The summary for the fourteen years and three months 1893-1907 is as

follows :
—
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By months these diseases were reported as follows :

527

Cases of Infective Diseases reported to the State Board of Health by Months from

Dec. 1, 1906, to Nov. 30, 1907.

Months.
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ing November, when it stood at the daily mean for the year. The maxi-

mum occurred in January and the minimum in August, as in the

previous year.

Typhoid fever was below the mean in the intensity of its prevalence

in the months December to July, inclusive, rising to a maximum in

September.

The prevalence of measles was above the mean in March, April, May,

June and November, and below it in the remaining months, the maxi-

mum occurring in June and the minimum in September.

Certain In
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Cases of Infective Diseases reported to the State Board of Health from 276 Cities

and Toivns, from Nov. SO, 1906, to Nov. SO, 1907.
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Cases of Infective Diseases reported to the State Board of Health from 276 Cities

and Towns, from Nov. SO, 1906, to Nov. 30, ^507— Continued.
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Cases of Infective Diseases reported to the State Board of Health from 276 Cities

and Towns, from Nov. 30, 1906, to Nov. SO, 1507— Continued.
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Cases of Infective Diseases reported to the State Board of Health from 276 Cities

and Towns, from Nov. SO, 1906, to Nov. 30, i507— Continued.
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Cases of Infective Diseases reported to the State Board of Health from 276 Cities

and Towns, from Nov. SO, 1906, to Nov. 30, 1907— Continued.
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Cases of Infective Diseases reported to the State Board of Health from 276 Cities

and Towns, from Nov. SO, 1906, to Nov. 30, i507— Continued.
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Cases of Infective Diseases reported to the State Board of Health from 276 Cities

and Towns, from Nov. SO, 1906, to Nov. 30, ^507— Continued.
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Cases of Infective Diseases reported to the State Board of Health from 276 Cities

and Towns, from Nov. SO, 1906, to Nov. 30, i507— Concluded.
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Peabody, ......
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Varicella occurred in the following places :
—

[Pub. Doc.

Abington,

Barnstable,

Barre,
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IV.

Official Eetukxs of Deaths in Cities and Large Towns (Eevised

Laws, Chapter 75, Section 12).

In the following summary, the statistics of deaths required by chap-

ter 75, section 13, of the Eevised Laws, are presented. These statistics

are returned to the Board from each city and town which has, " accord-

ing to the latest census, more than five thousand inliabitants."

The cities and towns which have contributed these returns for the year

1906 comprise the same list as that of 1905. This list embraces all of

the 33 cities and the towns having more than 5,000 inhabitants in each.

Hingham and Williamstown ^ have made returns this year, although

their populations fell below 5,000 in 1905.

Eeading and Easton have again voluntarily contributed returns of

deaths to the Board, although not required by law to do so.

The list for the year 1906 includes 101 cities and towns. The total

estimated population of this group of cities and towns in 1906, based

upon the rate of growth between the two census years 1900 and 1905,

was 2,636,318, or about 87 per cent, of the estimated total population of

the State.

The whole number of registered deaths in these cities and towns in

1906 was 43,779, and the death-rate, as calculated from the foregoing

estimated population, was 16.61 per 1,000 of the living population, that

of the previous year having been 16.77 per 1,000, and that of 1904,

15.47 per 1,000.

The death-rate for the year 1906 was lower than that of 1905, and

considerably lower than the mean annual death-rate of the State for the

fifty years ended Dec. 31, 1900, which was 19.22 per 1,000.

Sexes. — The number of deaths of males was 22,507, or 51.42 per

cent, of the whole number of deaths whose sex was known ; and the deaths

of females were 21,263, or 48.58 per cent. There were 9 in which the

sex was not stated in the returns.

Ages. — The deaths by four groups of ages were as follows :
—

Ages.

Under 1 year,
1 to 20 years,

20 to 50 years,
50 and over.

Deaths
1906.

9,651
6,910

10,480
16,698

Peecentages op All Deaths.

22.06
15.80
23.96
38.18

21.27
13.74
24.65
40.34

1 In 1900 a part of Williamstown was annexed to Xorth Adams.
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Infant Mortality. — The deaths of infants under one year old were

9,651, or 22.06 per cent, of the total mortalit}^ as compared with 21.27

per cent, in 1905, a higher rate of infant mortality than since the year

1900, when the rate was 23; that of the five years 1902-06, respectively,

constituted 21.7, 21.38, 21.34, 21.27 and 22.06 per gent, of the total

mortality.

The deaths of children under five years old were 13,692, or 31.1 per

cent, of the total mortality, as compared with 28.9 per cent, for the same

age in 1905.

All of the percentages in the foregoing table were estimated upon the

number of deaths of those whose ages were stated in the returns. The

total number of deaths in which the age was not specified was 40; in

1905 it was 59.

Still-hirths. — The number of still-births was 3,475, and when com-

pared with the total mortality (still-births included), this was 7.4 per

cent, of the total deaths and still-births combined. In 1905 the percent-

age was 6.1.

Months and Quarters. — The number of deaths in each quarter of the

year is shown in the following table :
—

First quarter,

Second quarter,

Third quarter.

Fourth quarter,

Total, .

Deaths
1906.

11,141

10,544

11,475

10,616

43,776

Pbecbntages.

1906.

25.45

24.09

26.21

24.25

100.00

1905.

26.58

23.89

26.57

22.96

100.00

These percentages differ but little from the mean of several years,

which usually shows the highest mortality in the third quarter of the

year. In 1899, 1901, 1903 and 1904 the highest mortality was in the

first quarter.

During the forty-year period (1856-95) the mortality was generally

above the mean in the third quarters of the years and below it in the

other three quaiters.

The intensit}^ of the seasonal death-rate is more accurately shown in

the following table, the method employed being explained on page 527

in Section III. of these summaries, relating to disease notification. By
this method the errors which are due to differences in the length of the

months are eliminated.
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January, .

February,

March,

April,

May,

.

June,

July,

.

Augu8t, .

September,

October, .

November,

December,

Annual mean,

Deaths in

Eacli Month.

3,613

3,576

3,952

3,781

3,618

3,145

3,699

4,125

3,651

3,551

3,290

3,775

Mean
Daily Deaths
per Month
1906.

116.5

127.7

127.5

126.0

116.7

104.8

119.3

133.1

121.7

114.5

109.7

121.8

119.9

Centesimal Ratio.

1906.

97.2

106.5

106.3

105.1

97.3

87.4

99.5

111.0

101.5

95.5

91.5

101.6

100.0

190.5.

101.7

111.1

108.0

102.6

98.0

86.9

107.1

112.8

96.1

89.2

91.7

92.3

100.0

The figures in the foregoing table indicate a departure in excess of the

mean death-rate in February, March, April, August, September and De-

cember, while that of the remaining months was below the mean.

The mean maximum departure from the death-rate for each month

for the period of twenty years, 1856-75, was 32.9 per cent, in August,

and the twenty-year period 1876-95 it was 20 per cent, in August, while

that of August, 1906, was 11 per cent, and those of February and March,

1906, were, respectively, 6.5 and 6.3 per cent.

In the two years having the highest death-rates in Massachusetts in

the past half-century or more (1849 and 1872) the maximum departures

from the yearly means were, respectively, 83.4 per cent, in August, 1849,

and 40 per cent, in August, 1872. That of January, 1890, the month

in which the epidemic of influenza was at its maximum, was 43.4 per

cent, above the mean.

The figures for 1906, when compared with those of earlier years in the

past half-century, show a much greater uniformity in the seasonal mor-

tality, since serious epidemics have not prevailed in the State either in

the past year or in any of the years of the past decade.

Death-rates of Cities and Large Towns. — In Table II., last column,

the death-rates of cities and towns having over 5,000 inhabitants are

given. These death-rates are obtained by comparing the deaths in each

city and town with the estimated population. They vary from a mini-

mum of 9.2 in "Wellesley to 23.17 per 1,000 in Newburyport.

The following cities and towns had death-rates above 19 per 1,000 in
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1906: Newburyport, 23.2; Ware, 20.8; Lowell, 19.9; Salem, 19.9; Me-
thuen, 19.6; Fall Eiver, 19.6 ; Milford, 19.4; Athol, 19.1; Hingliam, 19.1.

Of the foregoing, Newburyport, Lowell, Salem, Fall River and Hing-

ham had death-rates above 19 per 1,000 in 1905.

The following cities and towns had death-rates less than 12 per 1,000:

in 1906: Williamstown, 11.9; Newton, 11.8; Everett, 11.5; Bridgewater,

10.5; Concord, 10.1; Winchester, 10; Wellesley, 9.2; of these, Wellesley

and Winchester also had death-rates below 12 per 1,000 in 1905.

The following table presents the mean death-rates of cities over 25,000

population for the five census years 1870, 1875, 1880, 1885 and 1890,

together with the death-rates for the years 1900 and 1906.

In all of these cities except Taunton there appears to have been de-.

cided improvement. In Taunton, the death-rate for 1906 is still some-

what higher than the mean, though lower than in 1905.

Death-rates of Certain Cities having a Population of More than 25,000. Mean
Death-rates of the Five Census Years 1870, 1875, 1880, 1885, 1890, and for

1900 and 1906.
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of which the mortality from each principal cause of death is compared

with the census population of the group for 1906, as well as for each of

the last li\'e years, and in the other with the total mortality of the group

of cities and towns.

By this it appears that the general death-rate from all causes, as shown

in the lower line at the left of the table, 166.10 per 10,000 living, or, as

usually stated, 16.61 per 1,000, was lower than that of 1905, though

higher than that of the years 1904, 1903 and 1902, when it was 15.46,

16.13 and 16.20 respectively. The population comprised in these returns

constitutes about 87 per cent, of that of the whole State.

The decline in the general death-rate is chiefly due to a decrease in

the relative number of deaths from infectious diseases, and especially

from those which are usually considered preventable.

The death-rate from each of the following causes was less than that

of 1905 : consumption, measles, t5^hoid fever, cerebro-spinal meningitis,

erysipelas, puerperal fever, influenza, malarial fever, cholera infantum,

dysentery, diarrhoea and cholera morbus, pneumonia, bronchitis, diseases

of the heart, diseases of the brain and spinal cord, and diseases of the

kidneys. Those of consumption, measles, malarial fever, dysentery and

bronchitis were also less than the death-rates from the same causes in

any of the last five years. Scarlet fever has stood at the same rate for

the past three years. There were no deaths from smallpox in 1906.

The following table, first published in the report of 1899, presents the

combined death-rate from eight of the principal infectious diseases, and

also shows that this combined death-rate in 1906 was less, with the ex-

ception of 1904, than that of any of the years embraced in this series of

reports.

The diseases referred to are consumption, measles, scarlet fever, diph-

theria, whooping cough, tj'phoid fever, puerperal fever and cholera in-

fantum.

The combined death-rate per 10,000 of the population from these eight

causes for the twelve years (1895-1906) in the cities and towns included

in this report (about six-sevenths of the total population of the State)

was as follows :
—

Comhined Death-rate from Eight Principal Infective Diseases.
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The death-rate from consumption was lower in 1906 than in any year

of record, being 15.11, as against 16.01 in 1905, 16.05 in 1904, 15.66 in

1903 and 16.38 in 1902.

The seasonal table which appeared in the earlier reports, presenting

the deatlis by months for each city and town and for the whole State, is

omitted in the present report, since the details presented in this table

are not of essential value. Its chief value consisted in the column of

total figures for the State, which is retained essentially in the table on

page 541.

The table of percentages of total mortality shown in Table IV. acts

in a measure as a check or control in case of erroneous estimates of popu-

lation.

The changes in the death-rate from consumption, typhoid fever and

puerperal fever (see child-birth in report of 1896, page 804) were quite

fully treated in the report of 1896. To these may be added the later

comments on the changes in the death-rate from diphtheria, which ap-

pear in the figures of the past twelve years.

The following preventable causes of death, consumption, measles, scar-

let fever, diphtheria, whooping cough, typhoid fever, puerperal fever

and cholera infantum, together constituted. 27.2 per cent, of the total

mortality in 1894, but had fallen off to 24.2, 24.2, 21.9, 21.1, 20.4, 22.3,

19.9, 19, 19, 17.5, 16.7 and 16.8 in the twelve succeeding years; while

the principal acute lung diseases, diseases of the heart, brain, kidneys,

cancer, suicide and accident had increased from 35.7 per cent, of the

total mortality to 36.9, 36.9, 38.5, 39.2, 40.2, 38.6, 40.1, 42.7, 43, 45.7,

46.6 and 45.6 in the same years.

These all combined constituted the greater part of the total mortality

in each of the thirteen years 1894-1906, and of the diseases specified in

the table entitled the " Balance of Mortality," in the annual report of

1896, page 812.

Table I.

Population of Cities and Large Towns estimated for 1906.

Estimated
Reporting Cities and Towns. Population for

1906.
1
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Table L— Continued.

Repoeting Cities and Towns.
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Table IV.

Deaths from Specified Causes, 1906, in Cities and Towns required to report to the

State Board of Health, Death-rates per 10,000 {1902-1906), Deaths per 1,000

from All Causes, 1902-06.
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HEALTH OF TOWNS.

The following digest consists chiefly of extracts from the annual re-

ports of the boards of health of cities and towns for the year 1906, illus-

trating the character and extent of the sanitary work performed by the

local authorities.

Forty-two cases of smallpox were reported for the year 1906, as against

44 for the year 1905, 100 for the year 1904 and 417 for the year 1903,

showing a marked decrease in the prevalence of this disease.

There was an increase in the number of reported cases of scarlet fever

for the year 1906, as compared with the number reported for 1905. In

Lawrence there were 62 cases and 2 deaths, the fatality being 3.2 per

cent., as against a fatality of 10.5 in 1905. In Boston there were 1,341

reported cases and 29 deaths, a fatality of 2 per cent. ; in Cambridge, 166

cases with 6 deaths, the fatality being 3.6 per cent. ; in Fall Eiver, 83

cases with 5 deaths, the fatality being 6 per cent. ; in Somerville the

fatality was 0.6 per cent. ; in Worcester, 1.4 per cent. ; in Lowell, 3.4 per

cent.; in Springfield, 1.5 per cent. In Newton there were 117 cases,

with no deaths.

The following numerical statement of bacteriological work performed

b}' local boards of health is also taken from the annual reports of those

boards for the year 1906 :
—

Bacteriological Work performed by Local Boards of Hecdth and by the State Board

of Health, 1906.

Diphtheria
Cultures.

Tuberculosis. Typhoid Fever.

Agawau), .

Barre,

Bo8ton,i .

Brockton,2

Brookline,

Cambridge,^

Chester,

East Longmeadow, .

Fall River,

4

3

4

12,061

344

721

8,583

3

4

145

4,255

334

154

392

1,630

180

79

311

191

83

28

1 Glanders, 25S; other diseases, 450.

2 Other diseases, 81.

s Other diseases, 9.

4 Other diseases, 1.
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Bacteriological Work performed by Local Boards of Health and by the State Board

of Health, 1906— Conduded.

Diphtlieria
Cultures.

Tuberculosis. Typhoid Fever.

Fitchburg,

Grauville,

Greenfield,

Hardwick,

Haverhill,!

Ilolyoke, .

Huntington,

Leominster,2

Longmeadow, .

Lowell,3 .

Lynn,

Monson, .

Montague,

New Bedford, .

Newton,

Northampton, 5 .

Palmer,

Somerville,

South Hadley, .

Springfield,

Waltham,

Ware,

Westfleld, .

West Springfield, .

Wilbraham,

Worcester,

State Board of Health,

1-23

4

22

12

195

308

3

448

6

1,759

894

2

2

546

433

216

13

968

1

1,707

1,934

71

S

12

4

5,148

4,646

111

415

71-'

136

25

96

139

23

468

1,705

165

82

94

1 April 16 to Dec. 31, 1906.

2 Other diseases, 26.

3 Other diseases, 8.

•t July 1 to Dec. 31, 1906.

6 Other diseases, 6.

x4.MESBUPiY.

Earl}^ ill the year, the board of health, in conjunction with members

of the Amesbury Medical Association, formulated rules in regard to

quarantine. These rules have been printed, and whenever a case of con-

tagious disease is reported, a copy is left at the house of the patient.
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Arlington.

The board of health of Arlington has adjudged the diseases known as

scarlet fever, measles, typhoid fever, diphtheria, smallpox, membranous

croup, cholera, yellow fever, typhus fever, cerebro-spinal meningitis,

hydrophobia, malignant pustule, leprosy, trichinosis, tuberculosis and

ophtlialmia of the newly born as infectious or contagious, and dangerous

to the public health and safety within the meaning of the statutes.

Physicians are required to report immediately to the board every case

of either of these diseases coming under their care, and postal cards

conveniently printed and addressed are supplied to them for this pur-

pose. On receipt of a card from a physician, the superintendent of

schools, principal of high school, trustees of Bobbins Library and medi-

cal inspector of schools are notified.

Fumigation. — A more thorough system of fumigation has been

adopted, and on the recovery or death of each case of diphtheria, scar-

let fever and tuberculosis the board attends immediately to the fumiga-

tion of the premises.

Circulars of Information. — Circulars giving instruction for the gen-

eral care of patients, and suggesting means for preventing the spread

of diphtheria, scarlet fever, typhoid fever, measles and consumption or

tuberculosis have been printed, to be sent to families in which any of

said diseases occur.

Regulations. — A new set of plumbing and drainage regulations has

been adopted. They have been prepared by the board under the advice

of the best obtainable authorities on these subjects, and were adopted

after having been submitted to the secretary of the State Board of

Health.

Athol.

The collection of garbage, recommended by the board last year, has

been a great success, and has been carried out much to the satisfaction

of the public.

The board has inspected the bakeries, candy kitchens, schoolhouses,

slaughterhouses, etc., and made such recommendations as seemed wise.

It specially recommends that the town comply with the State law, and

appoint a medical inspector for the public schools.

Beverly.

The regular inspection of bakeries, as prescribed by law, has been

made, and copies of the statutes relating thereto have been posted in the

bakeries throughout the city. At the last inspection the majority were
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found to be in good condition, while in some the sanitary conditions were

bad and changes were ordered.

The board recommends the building of a hospital for the care of con-

tagious diseases, especially for the care of diphtheria and scarlet fever.

Boston.

The total number of deaths for the year was 11,411, an increase over

the previous year of 404 deaths. The estimated population, in the

middle of the year, is 602,526. The death-rate for the year, as calcu-

lated on this population, is 18.94 per 1,000 inhabitants. This rate was

greater by 0.92 than that of the previous year, but lower by 0.45 than

the average of the previous ten years. There were 2,119 deaths from

infectious diseases, including consumption, a decrease of 42 deaths.

There were 20 more deaths from diphtheria and croup than in 1905,

and a proportionate increase in the number of cases. The percentage of

deaths to the number of cases of diphtheria reported was 7.00, as against

8.52 per cent, the preceding year. There were 39 deaths from scarlatina,

5 less deaths than in the preceding year, and 60 deaths less than the

average for the ten previous years. Typhoid fever caused 122 deaths

during the year, 5 more deaths than the preceding year. Fifty-eight

of the deaths from this cause occurred during the months of August,

September and October, and 73 of the whole number died between the

ages of twenty and forty years.

There were 61 deaths from measles during the year. The number of

deaths of children under five years of age was 3,439, compared with

3,024 for the previous year, showing an increase of 415 deaths. The

respiratory diseases caused 24 per cent, of the mortality for the past

year.

Consumption. — The death-rate from consumption in Boston has

steadily decreased for many years, and particularly so during the last

twenty years, notwithstanding the serious lack of hospital accommoda-

tions. The highest recorded death-rate from this disease in Boston

occurred in 1853, when it amounted to 48.16 in each 10,000 of the

population, and the average annual death-rate in each 10,000 of the

population from this disease from 1850 to 1855 was 47.36.

The average death-rate from 1880 to 1885 was

The average death-rate from 1885 to 1890 was

The average death-rate from 1890 to 1895 was

The average death-rate from 1895 to 1900 was

The average death-rate from 1900 to 1905 was

And the death-rate for 1906 was

40.91

35.44

28.88

24.05

21.75

19.67
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Manufacture and Sale of Ice Cream. — Owing to the frequent and

sometimes alarming illnesses immediately following the eating of ice

cream, the board of health became convinced that this article of food

should be better protected in its manufacture and subsequent care, and

on Aug. 4, 1906, promulgated a regulation for the manufacture, sale

and care of ice cream.

SchooUiouses and School Children.— Many changes have taken place

in recent years for the sanitary improvement of the schoolhouses and

the physical welfare of the school children. This has been accomplished

in part by the better construction and care of the schoolhouses and their

appurtenances, and in part by a closer observation and inspection of the

school children by teachers and physicians.

The proper seating of children has been largely secured by the action

of the medical profession and the school committee. But, while the

schoolhouse conditions have been greatly improved, there is still much

to be looked for. Some of the schoolhouses should be abandoned, and

extensive alterations should be made in others. Additional houses are

needed, and a more liberal allotment of grounds should be given to many

already in use.

The board has also added to the former duties of the medical inspect-

ors of schools that of ascertaining the condition, isolation and means

for preA'ention in all cases of typhoid fever and consumption. The ex-

tent of this medical service in the schools is dependent principally upon

the observation and care used by the teachers in detecting and reporting

all cases of illness and defects among the children to the visiting physi-

cian. The best results from the medical inspectors' work in the schools

will be obtained only when nurses are employed to aid the teacher in

finding the sick and the school physician in securing their treatment in

the home and in the dispensary. The board is gratified to see that the

services of nurses are fairly assured.

Bacteriological Laboratory. — The total number of routine bacterio-

logical examinations made between Feb. 1, 1906, and Feb. 1, 1907, was

23,850. Of these, 18,845 were diagnoses and 5,005 were milk examina-

tions.

The total number of routine examinations made during the year ex-

ceeds that of any other year by over 2,500. The number of diphtheria

examinations exceeds that of any year except 1900, when diphtheria

was very prevalent. The number of tuberculosis examinations continues

to increase yearly. All other totals show an increase, with the exception

of the milk examinations, which are limited in number by the nature of

the tests.

Special Examinations. — Special examinations during the past year
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have included examinations for the organisms causing influenza, pneu-

monia, gonorrhoea, paratyphoid, actinom3'cosis, xerosis of conjunctiva,

syphilis (s. pallida) and leprosy.

Tests have also been made for malaria, rabies, glanders, ophthalmia,

virulence tests of pus, urine, spinal and pleuritic fluid and faeces for the

organism of tuberculosis, and tests for ptomaine poisoning and of typhoid

urine for the typhoid bacillus.

Bacteriological Examination of Milk. — During the 3'ear, 5,005 exam-

inations have been made of samples of milk for bacterial content, the

presence of pus and pus-producing organisms.

Special Investigations. — The following investigations, inspections and

analyses have been made at the request of the board :
—

Pollution of shellfish by sewage.

An investigation of the amount of danger of infection from the in-

discriminate use of mouth-pieces attached to lung-testing machines in

penny amusement resorts.

Effect of automobile cylinder oil on asphalt pavements.

Disinfectants.

Bacteriological examination of ice cream and hokey pokey.

Drawn versus undrawn fowl.

Bacteriological tests of drinking water.

Miscellaneous tests.

An attempt has been made to stop the use of milk vessels, which had

become much too common, as containers for foreign substances. Copies

of the law relating to the misuse of cans were mailed early in the sum-

mer to every licensed and registered milk dealer in the city. This had

a marked effect in lessening the evil, but the subject still demands at-

tention. The section of the law on misuse of milk cans applicable to

milkmen, and which aims to prevent distribution of milk in receptacles

belonging to another firm or corporation, has also been given attention.

The bacteriological examination of milk has been continued, and im-

provement in the quality of milk found at the contractors' cars is noted.

This is evidence that the campaign of education for greater care in the

production and handling of milk, although a task of large magnitude,

is slowly bearing fruit. The results are surprising, in view of the fact

that 1906 was exceptional from the standpoint of an insufficient ice crop,

and many producers were without means to properly cool their milk

during the warm months of the year. In all, 864 warnings were issued

upon samples containing an excess of bacteria or streptococci, pus and

streptococci, or pus; of these, 273 were sent to contractors and by the

latter were immediately forwarded to the producer.
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This decrease in percentage of infected milk is gratifying, and no

doubt attributable to the persistent exclusion of milk of this character

from that permitted to enter the city. This result has not been attained

without grumbling and protest, but as none of the objectors have been

willing to admit that they would knowingly consume milk thus in-

fected, but little value could be attached to the protestations.

Eeports upon the samples in which pus and streptococci were found

were sent to those from whom the samples were obtained. A large per-

centage of these warnings was issued to contractors and by them for-

warded to producers in the country. In addition, where these infected

milks were procured from the contractor, the latter was irnmediately

notified to stop bringing the product of these dairies to this city until

the source of trouble was located and eliminated. This notification in

most instances has met with cheerful compliance.

During the warm months of the year many temperature tests were

made. These included tests at the trains as they arrived from the

countr}^, and of milk upon wagons and in shops as it was being supplied

to customers. Throughout the year all samples taken for bacteriological

examination are tested for temperature. A gradual awakening to the

need of keeping milk cold is noted, but it was found necessary to issue

591 warnings; 320 of these went to contractors, and they in turn for-

warded these notices to producers. In some instances where repeated

warnings failed to bring about the desired result prosecutions were

deemed necessary.

The consensus of opinion with contractors is that the bacteriological

examination of milk has already proved beneficial.

The board calls attention to the increasing sale of renovated butter

and oleomargarine, and to the numerous evasions of the law requiring

the labelling of retail packages.

In accordance with instructions contained in a circular issued by the

mayor relative to the prevention and spread of tuberculosis in municipal

buildings, offices and workshops, the board of health appointed from its

employees three " sanitary boards," with instructions to make a thorough

sanitary inspection of the public buildings and workshops under the

various city departments. On completion of the work, detailed reports

were made and placed on file.

The board also calls attention to the existing bad conditions at Fort'

Hill Wharf and at Stony Brook. It has passed regulations relative to

the city dumping grounds, and has made recommendations relative to

the establishing of small crematories for the treatment of refuse and

waste material.
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Bridgewater.

The health of the town has been far above the average for the past

year. With the exception of an epidemic of whooping cough of a mild

type, mostly during the summer months, there have been few cases of

contagious diseases. Three scattered and mild cases of diphtheria, 5 of

scarlet fever and 2 of typhoid fever were reported.

On account of the change in the public schools for 1906, the method

of quarantining contagious diseases will be modified, and the wage-earn-

ers in a household where contagious diseases exist may follow their usual

occupation, when, in the opinion of the board of health, tlie public liealth

will not be endangered.

Brockton^.

The death-rate of Brockton for the year 1906 was 11.30, and the num-

ber of deaths from contagious diseases was unusually low, being l)ut 1

from scarlet fever, 3 from diphtheria, measles none, and from typhoid

fever 8. The board has this year past adopted a system whereby con-

tagious diseases are tabulated in a manner which enables it to keep a

record of each case, and, from and through that record, trace the case

to its origin, thereby removing the contagium which might otherwise

continue to spread disease broadcast. Especially is this system of great

help in tracing typhoid fever cases.

Milk Inspection. — During the year the board has taken up the work

of inspection of milk, milk farms and dairies, and regulations for the

production, care and sale of milk have been adopted. Nine dairies have

been visited, and the milk of 126 cows collected and examined, with the

result of temporarily quarantining 10 animals.

When starting the work of inspection, a survey of the methods in

vogue among the various cities engaged in the work made it apparent

that the technique as developed in the bacteriological laboratory of the

Boston health department presented features most in accordance with

the needs of the city of Brockton, and the apparatus purchased was,

therefore, largely patterned after that in use there.

In this work of inspection of dairy farms such changes as the inspect-

ors have found necessary to recommend have almost invariably met with

ready compliance from the owners.

Laboratory Worh. — The amount of work done for the board at the

laboratory the past year exceeds that of 1905 by 41 per cent., and nearly

doubles the work done in 1904, which indicates better than anything

else the value of the bacteriological work.
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'Tuberculosis. — Complying with a request from the Plymouth County

District Medical Society, the board has added tuberculosis to the list of

diseases to be reported.

Bkookline.

Medical Inspection. — The systematic medical inspection, under the

direction of the health department, of the pupils of the public schools

and of the parochial school, more fully referred to in last year's report,

was continued throughout the school year.

Hygienic drinking fountains have been put into all of the school build-

ings, the corridor of the town hall, and also on three playgrounds close

to public schools, thus removing the chance of contracting disease from

infected drinking cups.

Arrangements were made and carried out the past year for an exam-

ination by specialists of the eyes, ears, throats, noses and teeth of most

of the pupils of the Pierce School, the town's largest and most repre-

sentative school. No appropriation had been made by either the health

department or school department for physical examinations of this kind,

and the specialists who consented to do this important work served with-

out remuneration. Interesting and valuable reports were prepared on

the results of the investigation.

Barber Shops. — In July, after careful inquiry and some consultation

with representative owners of barber shops, the board decided that cer-

tain regulations should be provided for the protection of the thousands

of persons who constantly patronize these shops. An order was passed,

and copies of it in the form of a placard were printed, and posted in

plain view in every barber shop. Since these rules became operative,

two inspections have been made of all such shops in the town. In the

matter of cleanliness, the condition of all the shops was fairly satisfac-

tory. The shop owners, most of them, appear to be alive to the fact

that the board will be seriously handicapped in its efforts to check the

spread of preventable diseases unless aided by intelligent co-operation

on their part. The board believes that they are making an earnest effort

to supplement its work, and that the end of the coming year will witness

a measure of improvement in almost every such shop in town.

Bacteriological Laboratory. — The routine work of the laboratory has

been of the same character as during the preceding years. It has con-

sisted of :
—

(1) The examination of cultures and swabs from suspected cases of

diphtheria.

(2) The examination of sputum for the early detection of cases of pul-

monary tuberculosis.
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(3) The test for the presence of the typhoid, or so-called Widal's re-

action.

(4) The examination of blood for the presence of the plasmodium

malarice.

All of the above examinations are made without charge for residents

of Brookline. For a small fee, analyses of urine and other microscopical

and chemical examinations which aid in the diagnosis of non-contagious

diseases are made for the physicians of the town.

In order to secure an earlier diagnosis of some cases of diphtheria

than is possible by means of cultures which are incubated for twelve

hours, the laboratory now offers to make examinations directly from cot-

ton swabs which have been wiped over suspected areas of the throat.

The laboratory is called upon more and more each year by citizens

for information and advice on questions of hygiene and sanitation, and

especially in regard to the danger of contagion in different cases and the

need of disinfection.

The bacteriologist would again bring to the attention of the board the

question of making bacteriological examinations of milk in the labora-

tory. Such examinations are made by the Boston board of health, and

have proved of value in securing an improvement in the milk supply.

Bakeries.— In accordance with the Eevised Laws, the various bakeries

of the town have been twice inspected during the year. In all cases their

general condition as regards cleanliness was found to be very fair.

Milh Inspection. — Nearly all the premises of milk producers supply-

ing Brookline, within a radius of twenty-five miles, have been inspected

during the year. Some 60 of the most reputable, which had not been

visited since 1904, were inspected, and only 2 were found deficient in

sanitary conditions. Of the remaining 65, only 35 were up to the

standard. Sixteen of these made necessary improvements under direc-

tion of the agent of the board, 4 abandoned their business in Brookline,

2 are now on probation, and the remaining 5, who failed to make the

required improvements, were debarred from furtlier business in the town.

One considerable feature of the work has been the disinfection of over

1,000 milk jars taken from premises where contagious diseases were found.

During the year 751 samples of milk' from 112 different dealers, be-

sides samples sent to the office, have been examined as to milk solids.

Of these, 53 were found below standard, and 48 notices of defect were

sent out. As a rule, the milk quality has been well maintained. The

use of milk preservatives has notably decreased.

Two hundred and sixteen samples of food otlier than milk have been

chemically examined during the year.

Contagious Diseases affecting Food. — Much attention has been paid
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to the connection between the milk supply and the appearance of con-

tagious diseases. In all suspicious cases the work has been prompt and

thorougli, and temporary suspension of employees of dairymen, and in

some cases the quarantining of the milk supply, have followed every case

where there appeared to be contact between the supply and a case of dis-

ease. The result of the year's work on this line justifies the conclusion

that it should be extended as one of the best safeguards against the

spread of contagious diseases.

In following out the work of watching the milk supply at premises

when contagious diseases were reported, many omissions and infractions

of the rules of the board of health were observed and corrected. Warn-

ing cards were not promptly posted in several cases, and the hanging of

infected clothing on rear piazzas directly over the milk jars, after the

presence of infection had been determined, was noted. In one case a

warning card which should have been placed on the front door was found

on the door of the sick-room upstairs, and the back door card was on an

inner door leading from the entry into the kitchen. In this case it is

clear that there was no proper warning at either entrance to the premises.

These and similar occurrences emphasize the need of stricter enforcement

of the quarantine laws.

In General. — In the municipal gj^mnasium, now being built on land

adjoining the principal public playground and the public baths, the town

will have still another means of promoting the physical, mental and

moral welfare of its children and youth.

A number of the orders of the board have been amended the past year,

and a few very important ones added.

Cambridge.

Medical Inspection.— Medical inspection of pupils in the schools has

been continued along the lines followed since its establishment. Its use-

fulness would be much increased by the employment of nurses, who
should visit the homes of the pupils and aid the parents by their instruc-

tion in carrying out the directions given by the school inspectors.

Clean Milk. — The movement which resulted in furnishing pure, clean

milk for infants in Cambridge during the hot months of the past sum-

mer met with the active interest and co-operation of the board. In its

opinion, much good was accomplished and a great deal of sickness and

suffering among infants was prevented.

The board strongly recommends an appropriation for a continuation

of the work during the coming summer. The work could with advantage

well be begun earlier and continued a few weeks later than last season,

and a sufficient appropriation should be made to enable that to be done.
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Bacteriological Laboratory. — The total number of examinations made

in the laboratory was almost ten thousand, as compared with about two

thousand last year and three thousand the highest year previous, viz.,

1900. The increase is due partly to two mild outbreaks of diphtheria,

but mostly to the increasing use of the laboratory by physicians. A more

general resort to laboratory tests for aid in the diagnosis of infectious

diseases is gratifying from a public health point of view, but conditions

are still far from satisfactory. A much more general use of laboratory

aid in diagnosis would be desirable.

I'ke Manufacture of Ice Cream. — Eeport has heretofore been made to

the board of health in relation to the manufacture of ice cream by the

larger concerns, and the board has caused notice to be sent to them of

the requirements which must be carried out. Since this notice from the

board, investigations show that all of the makers of ice cream in this city

are preparing to begin the coming season in strict compliance with the

regulations of the board.

Contagious Hospital. — The board again strongly recommends the im-

mediate establishment of a contagious hospital in Cambridge.

Chicopee.

Medical Inspectioji. — A special appropriation for the cost of main-

taining medical inspection in the public schools was voted by the city

for the remainder of the fiscal year. For this work five physicians were

appointed and assigned to their respective schools. These physicians

were instructed to begin their inspections on October 16, each inspector

to make one visit each week in the schools to which he was assigned.

Clintox.

The past year has witnessed an awakening of a great interest in sani-

tation, and the sentiment that resulted in the pure food law is respon-

sible for a great number of measures designed for the better protection

of the public health.

BaJceries. — At a meeting of the board held in May it was decided to

print rules and regulations in form suitable for posting in the bakeries

of the town. A very general compliance with the law has been noted.

Milk Supply. — A general inspection has been made of all dairies in

this town and vicinity, including all sources of supply. In cases where

the owners of cow barns and dairies did not conform to the regulations

of the board of health, notices were sent, informing them of the neces-

sary changes required. A license and right to sell milk in Clinton may
be forfeited by a wilful disregard of such instructions.
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Barber Shops. — The rule applying to barber shops has been printed

on cardboard hangers and distributed to the owners of each barber shop

in town, to be conspicuously displayed therein.

Contagious Diseases. — The town has been fortunate during the past

twelve months, in that it has not been visited by any epidemic of a con-

tagious nature. The death-rate for the past year was 11.36, the lowest

rate since statistics have been kept by the board.

During the past year the board has fitted up a building for use as an

isolation hospital for the care of contagious diseases.

Rules and Regulations. — The board has adopted new rules and regu-

lations, and two thousand copies have been printed and made up into

neat little books for the convenience of the public. Several of the older

rules have been modified to correspond with the wording of the latest

health laws of the State. A copy of these rules and regulations has been

sent to the physicians in town, and all others desiring copies can have

them by calling at the office of the board.

Everett.

At the beginning of its term of office, the board, finding that there

were practically no rules and regulations in force, drew up and adopted

such rules as seemed best suited to its needs.

During the year the board has made strenuous efforts to have its milk

supply produced under sanitary conditions. An inspection was made

early in the year, and it was found that seven producers were not regis-

tered with the milk inspector, although some of them had produced milk

for a number of years. The barns were often found to be in a filthy con-

dition, and the drainage bad. "While the conditions to-day in some cases

are not ideal, there is a great improvement.

Tuberculosis has been placed in the contagious list, and a report is

requested from all physicians in each case.

The board will hereafter maintain medical inspection in the schools,

as required by statute.

Gloucestee.

During the past year the board has had several cases of diphtheria to

cope with, and, while there has been no epidemic of the disease, the board

believes that the number of cases would have been fewer had there been

a contagious hospital to care for patients, and it urges a careful consid-

eration of the needs of such a hospital.

Medical Inspection. — The board of health was authorized by the

school board to take charge of the medical inspection of schools.

Accordingly, the schools were divided into three districts and a medical

inspector appointed for each district.
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Haverhill.

Acting upon the advice of the city solicitor and upon that of the sec-

retary of the State Board of Health, an effort will be made by the board

of health of Haverhill to secure legislative enactment at the present ses-

sion of the Legislature relative to the inspection of milk, and it is hoped

that before the end of the year this work will be placed under the super-

vision of the board of health, which position, by legislative action, it

occupies in many cities of the Commonwealth.

To carry into full effect the regulations of the board governing dairies

and the sale of milk, made last year, an adequate appropriation for the

salary of the inspector of milk, under the control of the board of health,

is necessary; otherwise, these regulations cannot be made effective. But

with efficient precaution at the dairies, a competent inspector to instruct

and educate the men in the care of milk-producing cows, of utensils used

in cooling products and of carrying and storing the milk, it is possible

to reduce the number of bacteria to the minimum. A bacteriological

laboratory is also needed.

The city council having placed at the disposal of the board funds to

be used for bacteriological work in diphtheria, in March a bacteriologist

was employed to make cultures for diagnosis and release. To meet the

demands of the people, this work should be extended and enlarged to

include sputa examinations for the bacilli of tuberculosis, for blood ex-

aminations for the Widal reaction of typhoid fever, and for the daily

examination of milk.

Medical Inspection. — One of the most important items of progress

during the year is the realization of a system of medical inspection of

children, teachers and janitors in the public schools, and of the school

buildings. For this work the board of health was, in August, directed

to appoint two school physicians.

Sanitary Inspection.— Considerable time has been occupied in en-

forcing cleanliness and improving the sanitary condition of ice-cream

factories, bakeries, " candy kitchens," etc. Some of them were exceed-

ingly dirty, and the business was conducted in some instances without

any regard whatever for cleanliness; others, located in dark cellars with-

out adequate light, ventilation or drainage, were wholly unfit for the pur-

pose of preparing human food. Improvements that were fairly satisfac-

tory were made in some of these places, a few were closed, and to secure

changes in four of them it was necessary to summon their proprietors

into court, one of them a second time.

Notifiable Diseases. — In February tuberculosis was placed upon the

list of " diseases dangerous to the public health," and physicians were

notified to report cases coming under their notice.
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HOLYOKE.

During the year it was found necessary to close two bakeries, as, in

the opinion of the board, the sanitary conditions and general surround-

ings were of a character not conducive to good health. One of these

bakeries has since complied with the requirements of the board, the other

remaining closed.

Three general inspections of barber shops have been made, and in

most cases they have been found to meet the requirements of the Board.

Twenty-three warnings of minor offences were sent to owners of these

shops. There exists a very general desire on the part of most barbers to

comply with the regulation of the board, and the shops as a whole are

conducted in a satisfactory manner.

Two thousand and seventy-one samples of milk were tested, and only

forty-two warnings sent for having milk below the standard, and it was

necessary to repeat the warnings in only a very few cases.

By order of the board, the license of one milk peddler was revoked

for having a filthy wagon, and was renewed only when he presented a

wagon that Avas in good condition. Several were warned for having

swill in their wagons; the warnings did not have to be repeated.

The license of one store was revoked for being dirty, and was renewed

when the place was put in a condition satisfactory to the board.

During the 3'ear two places used for the manufacture of ice cream were

ordered closed, owing to their unsanitary condition.

The following recommendations were made by the board : the exten-

sion of the Walnut Street sewer to a point below the dam, and the

elimination of ail sewage from canals in their passage through the city;

the establishment of a hospital for the care of contagious diseases, es-

pecially diphtheria and scarlet fever; improvements in the sanitary con-

dition of Hillside Hospital, — in particular, a bath and disinfecting

room and a proper disposal of sewage.

HOPEDALE.

At the March tov/n meeting it was the expressed opinion that it would

be desirable to have the board of health take up the mosquito question,

and see what might be done to mitigate the nuisance.

It has been the aim of tlie board the past season to locate the breed-

ing places and ascertain the best methods of getting rid of them. It

was found that the principal large sources are along the course of the

brook and pond, where marshy land is formed. A number of sources

of very extensive and menacing character were also discovered on private

property. Many of these breeding places have been improved, and at a

very slight expense.
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Laweexce.

The total number of contagious diseases has fallen off from 882 in

1905 to 755 in 1906, an actual decrease of 127 ; but, taking into account

the large increase in population, the relative decrease is considerably

greater.

About one-half as many cases of cerebro-spinal meningitis have ap-

peared as in 1905. In only one month has there been any appearance

of an epidemic, this being in March, when there were 12 cases; in no

other month has the number exceeded 3.

Notwithstanding the large increase in population, the death-rate has

not only decreased, but the actual number of deaths from all causes was

42 less in 1906 than in 1905. This is accounted for in two ways: first,

the summer months were much more favorable to children than the pre-

ceding year, the weather being much less hot and sultry: and, second,

the newcomers, being mostly working people, were mainly young or

middle-aged people in good health when they came. These things, to-

gether with constantly improving sanitary conditions, have resulted in

the continuation of the lowering of the death-rate.

The report of the plumbing inspector shows that there was a very

great increase in the number of permits issued in 1906. The work in-

cludes fixtures for sinks, water-closets, bath tubs, set bowls, etc., and the

total number installed was as follows: 1906, new buildings, 3,412; old

buildings, 1,983. For 1905 the figures were, in new buildings, 2,088

;

in old buildings, 1,931. This increase is due in a great measure to the

number of plumbing fixtures required in that mammoth plant, now prac-

tically completed, the Wood Mill, where 315 water-closets and 103 sinks

have been installed. This, with the new work at the Arlington Mills,

swells the total considerably. In this connection it is gratifving to note

that the larger corporations are realizing the need of sufficient sanitary

accommodations.

During the early part of the year the regulations of the board were

carefully revised to meet the present conditions and requirement? of the

city, and, after having been submitted to the city solicitor for his inspec-

tion and approval, were published in accordance with law.

Leominster.

During the year the board of health has made valuable recommenda-

tions relative to quarantine, the collection of garbage, overcrowding of

tenements, sewerage and the plumbing law.

Bakeries. — The various bakeries in town have been visited the past

fall bv the board. Lack of cleanliness was observed in nearly every case,
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)-)oth as regards the rooms and the utensils which were in use. Strict

orders were given to put these places in a proper sanitary condition. In

every case this request has been complied with.

Bacteriological Laboratory. — The work of the laboratory for the year

lias been greatly in excess of what was anticipated, due to the epidemic

of diphtheria. Four hundred and forty-eight throat cultures have been

examined.

The people ai-e beginning to appreciate the great value this laboratory

is to them. In the early recognition of certain diseases much time is

saved, not only by the physician's being able earlier to make an accurate

diagnosis, but also, in contagious diseases, in being able earlier to pre-

vent the spread of the disease.

Lynn.

While the death-rate of 1905 at the contagious hospital was very low,

the year past makes a still better record, as but 3 deaths occurred during

the year. Of those who died, 3 had diphtheria and 1 had scarlet fever.

Medical inspection of the public schools has proved its value in the

improved cleanliness of the pupils, and from the fact that several cases

of diphtheria and scarlet fever have been found; also, many of the minor

contagious diseases, such as whooping cough, mumps and chickenpox.

During the year the board has adopted regulations relative to the blow-

ing or scattering of buffing or other dust or rubbish in the open air; the

transporting of meat or poultry of any description through the public

streets or ways of the cit}^ of Lynn ; the sale of ice cream or any prepara-

tion similar thereto ; and it has caused one hundred enamelled iron signs,

with the spitting regulation printed thereon, to be posted in conspicuous

places throughout the business section of the city.

Malden.

The board began the medical inspection of the public schools as an

experimental measure, and the results were so satisfactory that the work

has been continued, the board feeling confident that for the small amount

expended the people were well paid.

New Bedford.

The board has just adopted regulations calculated to protect the milk

consumers of New Bedford from impure milk. The regulations were

made under the general law, and, if properly enforced, should greatly

improve the quality of the milk sold in the city, and prevent the spread

of infection through this medium. The more effectively to regulate and

control the supply of milk, the inspector of milk should be an officer of
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the health department, and the board earnestly recommends that legis-

lation be sought with that end in view. The inspector should be enabled

to make frequent inspections of dairies, and should be qualified to make

such chemical and biological tests as are necessary to determine the

quality, purity and cleanliness of tlie city's milk supply.

The board also recommends that funds be furnished sufficient to es-

tablish in New Bedford some system for the distribution of milk for

infants.

Tuberculosis Exhibit. — During the past summer the board made ar-

rangements with the Boston Association for the Relief and Control of

Tuberculosis for bringing the tuberculosis exhibit of that organization

to New Bedford. A committee of the South Bristol District Medical

Society took entire charge of the exhibit, attended to the details and

defrayed the expenses. The chairman of the board of health was made

a member of this committee.

Newton.

Medical Inspection. — During the four months that medical inspec-

tion in the public schools has been in force, it has proved its value.

Milh Farms. — In May the agent of the board visited all the milk

farms within the city limits. In all cases where defects were found, the

owners were notified by the board that they must make the necessary

changes within a reasonable time, or discontinue selling milk. Subse-

quent inspection shoAved that the majority of the dairymen notified made

the changes at once, and in only a few instances was any further action

necessary. In no case was it found necessary to order a discontinuance

of business.

North Adams.

During the year there was an outbreak of diphtheria in the Blackinton

School. This was readily controlled by appointing medical inspectors,

who carried on the work until such time as the appropriation was ex-

hausted. It is worthy of note, however, that the work of these inspectors

extended over a period of a week, on request of the parents living in

that district.

At an early period of the board's administration it caused to be

brought to North Adams the Tuberculosis Exhibition. Tlie result in

every way justified the expenditure, and the presence of over a thousand

adults during the four days of its continuance proves the keen interest

which the people are taking in those things which concern the question

of health and health measures.

The board recommends that the city take over the work of removing

ashes and refuse, and it again calls attention to the need of further

extension of its sewer system.
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Bakery inspection was carried on during the year, as was the usual

inspection of dairies.

Following up the work of last year, the board has caused to be dis-

tributed in the city reprints of Collier's articles exposing fraudulent

medical concerns.

Norwood.

In 1905, by request of the school authorities, the board of health con-

sented to make such medical inspection of the pupils of the public schools

as might be deemed necessary. This work has been continued, and the

results have proved satisfactory.

PiTTSFIELD.

The board of health has made the following recommendations: that

the city should seriously consider the establishment and maintenance of

a hospital for contagious diseases; that the city should extend its sewer

system north and northwest to Pontoosuc Mill and to Peck's Mills, as,

with a properly installed sewer system, these manufacturing institutions

could be compelled to dispose of a greater portion of their waste therein,

and the pollution of the river could be correspondingly diminished.

The board would also recommend that, upon the expiration of the

present contract, the city consider the disposal of house garbage by means

of a plant established for burning waste, the power generated thereby to

be used in supplying electric lights.
•

Plymouth.

During the past year there have been but 33 cases of contagious dis-

eases, the smallest number in the town of Plymouth for many years.

The board has adopted the policy of fumigating in all cases of con-

tagious diseases, believing that it is far safer for the board to take charge

of this work than to leave it to the discretion of individuals.

The regulations of the board passed during the year in regard to

mufflers on motor boats have satisfactorily answered the purpose for

which they were passed.

QUINCY.

Medical inspection of schools was begun in Quincy during the past

year, and five physicians were appointed to carry on the work. These

physicians have served without pay.

Bakeries. — A complaint was received from the State Board of Health

in regard to the unsanitary condition of the bakeries in this city. After

inspection, a notice was served upon all owners and tenants of bakeries

to put their premises in a sanitary condition.
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Recommendations. — The board recommends that a sufficient sum of

money for a contagious disease hospital be appropriated, and that tlie

necessary funds be provided to establisli a bacteriological laboratory.

SOMERVILLE.

Two years ago the board made a request for an appropriation suffi-

cient to enable it to build an incinerator on land near its stables. Re-

cently such an appropriation has been made for that purpose, and an

incinerator is now being constructed. When this is completed all the

combustil^le refuse material can be burned, and a long-standing source

of annoyance will be removed.

Isolation Hospital. — In 1905 an appropriation was made for a hos-

pital for contagious diseases. The old building on the estate purchased

was remodelled and necessary additions were made. The work was com-

pleted early this year, and the hospital was opened for patients on

March 18.

The experimental stage of the hospital has passed, and the enterprise

has proved a most gratifying success. Undoul)tedly this institution has

been a potent factor in preventing the development and spread of con-

tagious diseases in the city. Many patients have been treated who could

not have been properly isolated or cared for at home, and with addi-

tional accommodations and equipment the hospital will prove to be one

of the most valuable additions to the institutions of the city.

Medical Inspection. — In November money was appropriated for the

purpose of instituting medical inspection in the schools of Somerville.

The board of health, with an advisory committee of the school board,

arranged a system of inspection, which was put in operation early in

December. Inspectors were appointed, circulars describing the system

were sent to parents and physicians, and a mass meeting of teachers was

held, at which the plan was described in detail.

Springfield.

The board of health recommends tliat, in addition to the tests to

determine whetlier the milk is of legal standard or not, a limit should

be placed upon the number of bacteria which milk can legally contain,

and for this reason it is of the opinion that the bacteriological examina-

tion of milk should be undertaken. In addition to this examination of

milk, the board believes that further attention should be paid to the

determination of the temperature of the milk.

The board has ruled that stables for cows as well as for horses must

be licensed, and during the past year the occupants of several unsanitary
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cow stables have been ol)liged to remove from their locations l)ecause of

failure to secure a license.

Medical Inspection. — A small appropriation was obtained last year

to inaugurate a system of medical inspection of the public schools. As

the sum was not considered large entough to carry on the work for a full

year, it was decided to begin this work at the opening of the school year

in September. During the summer a set of rules governing medical in-

spection of the schools was devised by the board of health and submitted

to the school committee for its approval. These rules were adopted both

by the school board and the board of health, and the work was under-

taken under the supervision of the board of health last September. It

was decided to appoint ten physicians as medical inspectors, and to

appoint a specialist in the diseases of the skin and nervous system as

consulting physician, to serve without pay.

The city was divided into ten school districts, and the apportionment

was so made that each inspector had about 1,200 children in his dis-

trict. Two inspections are now made each week, and reports of all ex-

aminations are made to the board. A school record of these cases is also

kept.

The record of the four months' work amply demonstrates both the

need and usefulness of routine medical inspection of public school chil-

dren.

Isolation Hospital. — The capacity of the isolation hospital has been

taxed to its utmost during the past year, and the time has come when it

no longer is able to care for the patients in a proper and efficient man-

ner.

The board recommends that additions and improvements be made,

taking in the almshouse hospital building, and including a new ecjuip-

ment for proper laundry and kitchen facilities. The board strongly

urges, also, that in connection with the laundry department of the isola-

tion hospital there be built a steam disinfecting plant, such as the

Worcester and Bro'okline and many other isolation hospitals maintain.

Bacteriological Lah oratory.— The work of the bacteriologist continues

to increase year by year, and the actual number of tests made during the

past year is nearly 25 per cent, more than during 1905. In the latter

part of 1905 the board of health decided to include among the free

laboratory tests examinations of blood in cases of suspected typhoid fever,

so that the work of the bacteriologist now consists in the examination of

sputa in cases of suspected tuberculosis, cultures for diagnosis and re-

lease in real and suspected cases of diphtheria and tests of blood in

doubtful cases of typhoid.



580 STATE BOARD OF HEALTH. [Pub. Doc.

Stoneham.

Owing to complaints which were made to the board of health, rules

for the regulation of barber shops were adopted Sept. 28, 1906, printed,

framed, and put in every barber shop in Stoneham. These rules seem

to be giving general satisfaction.

Tauxton.

The b'oard of health proposes to cause to be made during the coming

year a thorough examination of the premises of every licensed milk

dealer within the confines of the city, and to inform itself, and then the

public, as to whether or not the premises of those dealers are in a sani-

tary condition; if the barns, sheds, working tools, etc., appertaining to

such establishments are in proper condition; if the proper precautions

in the way of cleanliness are observed by the working forces of milkers

and others handling the milk; if the cows are properly cleansed before

being milked; and if the milk is properly cooled and stored prior to

delivery.

Bakeries. — The board has visited the different bakeshops in the city,

and most of them were found in a fairly satisfactory condition. Two
were found in excellent condition, while, on the other hand, two were

found to be extremely dirty and in need of a general cleaning.

Following the usual custom, the board has again caused copies of the

State law governing bakeries to be posted in every bakeshop. The law

demands this, and such posting takes from the proprietor the opportunity

of pleading ignorance of the law.

Barber Shops. — The board has made and published rules for barber

shops, and it proposes to have a copy placed in every shop.

Tuberculosis. — A regulation requiring physicians and others to report

to the board of health cases of tuberculosis coming within their knowledge

was approved and published at the time of the revision of its rules and

regulations.

In January the members of the board attended the Tuberculosis Ex-

hibition in Boston. Arrangements have since been made for holding a

similar exhibition in Taunton, and in this the board will have the co-

operation and assistance of the other physicians of the city and surround-

ing towns, as well as of other interested citizens.

The board has revised its rules and regulations during the year, keep-

ing the best of the old rules and adding the best of the rules of other

cities.
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Waltham.

An epidemic of diplitheria which began the latter part of August

reached its lieight about the middle of October, then gradually declined.

Owing to the fact that the cases occurring during August and September

were of a very mild type, the outbreak was difficult to suppress, as in

many instances no physician was called until several members of the

household had become ill. In September it was decided best to inaugu-

rate a system of daily inspection and examination of all persons known

to have been exposed to the disease. A physician was employed whose

special duty was to visit each house where diphtheria had broken out or

where those known to have been exposed were living, and make an ex-

amination of the members of the household. This practice was con-

tinued in each instance during the incubation period 'of two weeks, and

had the effect of preventing a greater spread of the disease, as several

cases were discovered in the very early stages and promptly isolated,

either at their homes or in the hospital.

Pulmonary tuberculosis has been added to the list of diseases required

to be reported to this board, and the board is about to prepare a circu-

lar letter containing advice and instructions to persons afflicted and to

those coming in contact with tuberculosis.

The board, in its effort to improve the sanitary conditions surround-

ing the production and distribution of the milk supply, has been assisted

by the State Board of Health, that Board having caused one of its in-

spectors to visit and examine the premises of the producers. A state-

ment of the conditions as found and reported by the inspector, together

with the recommendations for improving those conditions, was furnished

this board, which then caused copies of the reports to be sent to the pro-

ducers, notifying them that a strict compliance with the terms of the

notice must be observed. Subsequent inspection of the dairy farms was

made by the agent of the board, who reported a general compliance with

the orders issued.

The regulation of the board relative to keeping fowl has been so

amended as to prohibit their being kept in any part of the city until a

license shall have been obtained from the board of health.

Watertowx.

During the past year the general health of the community has been

remarkably good, and the death-rate, as will appear from the report of

the agent of the board of health, is lower than in previous years. The

board has been exceptionally fortunate in that it has not been called

upon to deal with any possibility of epidemics of communicable diseases

;
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and it believes that this improved condition is due to the rigid medical

inspection of schools, the proper medical treatment of those exposed to

contagion, the thorough fumigation of the schools and houses whenever

a case of contagious disease was found, and the energ}' and ability of the

agent of the board to handle such cases.

The work of exterminating mosquitoes was done under the direction

of the agent of the board, and the board feels that the work amply justi-

fied the expense, from the fact that the town has had almost a complete

immunity from malaria.

"Westfield.

xA.fter a conference with several of the leading grocers and provision

dealers, and Ijacked by a strong public sentiment, the board decided to

institute on a small scale a pure food campaign. The housekeepers of

TTestfield wished to know what they were buying, and the majority of

grocers were equally anxious to know what they were selling. Only one

dealer has made any objection to this investigation. Three hundred and

two samples of food and beverages, exclusive of milk, were collected and

caused to be analyzed.

Through the co-operation of the merchants, the board has at its rooms

a collection of 184 samples of adulterated food and medicine. The ex-

hibit is unique, and, so far as can be learned, no other town in the United

States has a similar display. The collection is frequently consulted by

grocers previous to the purchase of new goods, and by many others in-

terested.

The board has tested 52 samples of kerosene oil from tank cars, tanks,

wagons and stores. This work was begun in May, 1906, and since that

time the board has been obliged several times to notify the producers that

oil offered for sale in Westfield must be up to the standard. The request

has invariably been complied with at once.

The milk dealers of Westfield have been requested to adopt a style of

dress for selling milk that shall be of a color that will easily show whether

or not they are clean, these suits to be worn only while delivering milk.

Some dealers have complied with the request.

At a meeting of the board it was voted that regulations respecting the

production, care and sale of milk be adopted. It was also voted that

pulmonar}' tuberculosis is a disease dangerous to the public health, and

must be reported to the board, as required by law.

Whitmax.

Early in the spring the board voted to inspect all dairies, cows, stables,

bams, water supplies and utensils of all kinds used when the milk there-

from was to be delivered in the town of Whitman. In carrying out that
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ordinance, the board inspected 31 dairies, in all 340 cows, and gave sug-

gestions when, in its opinion, improvements could be made in regard to

cleanliness, ventilation, and the cooling of the milk. The bacteriologist

was employed to gather samples of milk as it was being delivered through

town from the carts; 60 samples were taken in all. A copy of the result

of the examination was sent to the milkmen, with the request that they

co-operate with the board in its work. Before the work of taking samples

was finished, t^ie number of bacteria per cubic centimeter began to de-

crease, and at last was within the limit as set in the " Eules and Eegula-

tions for the Production, Care and Sale of Milk in the Town of Whit-

man."

WlXCHEXDOK".

The introduction of town water and the improved condition of the

milk supply have almost eliminated tj'phoid fever from the communit}'',

the number of cases having been reduced to 3 or 4 a year, where there

were formerly 20 to 30.

The amount of disease among young children during the late summer

and fall has been very much lessened, principally by reason of the clean

barns and care taken with the milk.

The board of health recommends that under no circumstances should

ice for domestic purposes be taken from Miller's Eiver.

Worcester.

Bacteriological Department. — This has been the busiest year in the

history of this department, owing to the outbreak of diphtheria and the

work of the medical examiner of schools. As many as 70 cultures were

frequently examined daily. In all, 5,148 cultures were examined, and

of these 2,821 were primary cultures, 758 being positive and 2,063 nega-

tive. The balance were release cultures,— 2,327 in number.

Four hundred and sixty-eight specimens of sputa were examined; 149

were positive, 293 were negative and 26 were poor specimens.

Diphtheria.— More cases of diphtheria were reported this year than

in any year of record. The outbreak began in August, with 60 cases

reported, and reached its height in October, with 200 cases reported.

In all, during the year, 759 cases were reported, with 48 deaths,— a

mortality of 6.33.

This outbreak has convinced the board of the imperative need of

greater hospital accommodations, for which it has been asking for the

past six years. The board is firmly of the opinion that if it had had

adequate room at the isolation hospital, it could have materially di-

minished, if it could not have entirely checked, the spread of diphtheria.

Wliile the board is clothed with ample power to move to the hospital.
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without consent of the parents, any patient sick with these acute infec-

tious diseases, it could not use that power because it had not the room

to care for them.

Medical Inspection. — During the year an appropriation was made

for medical inspection in the schools. As soon as the appropriation was

available, the board appointed fifteen physicians for the work. These

inspectors began their duties on October 8, and rendered great assistance

in preventing the spread of diphtheria among the pupils 'of the schools.

No less than 31 cases were discovered in the first three months and ex-

cluded from the schools. All of these were what is known as bacteriologi-

cal or walking cases. These, with the other cases of acute infectious dis-

eases found and excluded, would more than justify the small amount of

money expended ; but when is 'added to these the large number of other

diseases found, it will be seen what a necessity this most important

work is.

Bath Houses.— The past summer has again forcibly demonstrated

the necessity of an enlargement of the city's bath houses, or the erection

of new ones. Owing to the limited accommodations, it has not been

possible at times during the season to care for all who wanted to enjoy

the refreslnnent of a bath in the open water of the lake. As the city

grows, it is inevitable that the lake will be visited by increasing numbers,

and some provision should be made at once for additional space.

The board also recommends that a new bath house be provided for

women and girls, in order that adults may have a place separate from

the younger children.

Bakeries. — It is the purpose of the board to adopt, in the near future,

rules under chapter 75 of the Eevised Laws relative to the inspection of

bakeries, in order that the products of these places may be made and

sold under the best possible sanitary conditions. Fifty bakeries were

visited during the past year.

Milk Inspection. — In the closing days of the session, permission was

obtained from the Legislature to transfer the inspection of milk to the

board of health. In July the final transfer was made, and the board,

with the consent and approval of the Civil Service Commission, reap-

pointed the inspector already in charge of the work. The first duty

assigned to him was to make a personal inspection of all the dairies that

supply the city with milk. Wlierever the conditions were found to be

unsanitary, the owner's attention was called to the matter and he was

requested to remedy the same.

It is also the intention of the board to examine the milk bacteriologi-

cally as soon as the necessary apparatus can be obtained, and at an early

date to adopt rules regulating the production and distribution of the

supply.
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The Manufacture of Ice Cream.— During the months of August and

September 57 visits were made to places where ice cream was made
and sold. The places where ice cream for street vendors was made and

handled were not, in the opinion of the inspector, clean, and no pre-

cautions were taken in regard to sanitary conditions. Their product is

sold mostly to children. The other places visited were generally in a

good condition, and the suggestions made were promptly complied with.

Slaughterhouses. — The licensed slaughterhouses were visited early in

the year, and numerous changes in the interest of cleanliness were ordered.

These changes have been made, and the local places are now in good

sanitary condition.
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Bacteriological diagnosis, work performed in .

Bacteriological examination of drawn and undrawn
report upon the ....

Bacteriological laboratories and diphtheria cultures

Baking powder, examination of

Barnjum, F. J. D., advice concerning the water of a well

Barre, ventilation of schoolhouses in

Water supply of .

Basin Pond Brook, analysis of water of

Bassett, J. M., advice concerning the water of Bassett Spring

Bassett Brook, analysis of water of . .

Bathroom in foundry .....
Bear Hole Brook, analysis of filtered water of

Becket, advice concerning water supply of

Bedford, advice concerning water supply of .

Beef extract, examination of . . .

Beer, examination of .

Belchertown, advice concerning water supply of

Investigation of outbreak of typhoid fever in

Bellows, W. H. M., advice to, concerning the water

Berkley, examination of dairies in

Berlin, laxity in enforcing quarantine in

Beverages, non-alcoholic, examination of

Beverly, abstract from annual report of board of health of

Board of health of, as to first-aid outfits in factories

As to plumbing conditions in a factory

As to receptacles for spitting

Examination of dairies in

Milk supply of .

Big Sandy Pond, analysis of water of

Billerica, release cultures required by board of health of

Water supply of .

Birch Reservoir, analysis of water of

Births, number of, in the State, during 1906

Blackstone, examination of dairies in

Blackstone River, analyses of water of .

Blandford, advice concerning water supply of

Boards of health, need of disseminating knowledge among, in Health District

No. 13

of a well
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389
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Bolton, laxity in enforcing quarantine in

Ventilation of schoolhouses in . . .

Bondsville (Palmer), advice concerning water supply of

Investigation of outbreak of typhoid fever in .

Boot Pond, analysis of water of .

Borden Brook, analysis of water of . . .

Boston, abstract from annual report of board of health of

Advice concerning the water of a well of Henry Siegel Company
Infantile mortality in .

Investigation of outbreak of scarlet fever in

Medical inspection of schools in

Milk supply of ... .

Boston harbor, pollution of .

Bottomlj' Reservoir, analysis of water of

Bournival, C. L., advice concerning the water of a well

Boylston, ventilation of schoolhouses in

Braintree, examination of dairies in

Milk supply of .

Water supply of .

Breed's Reservoir, analysis of water of .

Bridgewater, abstract from annual report of board of health of

Advice concerning location of State Prison at

Milk supply of .... .

Water supply of .

Brimfield, examination of dairies in

Broad Brook, analysis of water of

Brockton, abstract from annual report of board of health of

Advice concerning sewage disposal

Milk supply of .

Water supply of .

Brookfield, advice concerning water supply of East Brookfield

Examination of dairies in

Brookline, abstract from annual report of board of health of

Examination of dairies in . . .

Milk supply of .... .

Water supply of .

Brown's Pond, analysis of water of

Buckland, lack of sewerage or water system in

Buckman Brook Reservoir, analysis of water of

Buckmaster Pond, analysis of water of .

Buffing, grinding and polishing, protection from dust in

Burlington, advice concerning nuisance at works of MuUer Brothers

Bushway, H. J., advice concerning ice supply

Butter, examination of ......
Peanut, examination of .....

Buttery Brook Reservoir, analysis of water of • .

Cambridge, abstract from annual report of board of health_of

Examination of dairies in . . .

Investigation of outbreak of scarlet fever in

Investigation of outbreak of typhoid fever in

Milk supply of .... .

Water supply of .

Cancer, deaths and death-rates from

Canned fruits and vegetables, examination of

Canned meats, examination of . . .
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Canton, advice concerning disposal of manufacturing wastes of the Neponset
Woolen Mills in .

Examination of dairies in

Milk supply of . . .

Water supply of .

Cape Pond, analysis of water of

Carlisle, examination of dairies in

Milk supply of . . .

Catsups, adulterated .

Cemeteries, establishment and enlargement of

Centre School, Maiden, ventilation of

Centre School building, Deerfield, improper ventilation of

Cerebro-spinal meningitis, deaths and death-rates from .

Number of deaths from, during 1907

Reported cases of, in 1907 .....
Weekly returns of death from ....

Chapin Pond, analysis of water of . . . :

Charlemont, consultation with board of selectmen of

Charles River, analysis of filtered water of .

Factory pollution of ..... .

Charlton, examination of dairies in ... .

Chase-Shawmut Company, advice concerning water supply of factory of

Cheese, examination of

Boar's head, adulterated

Hog.shead, examination of

Tongue, examination of

Chelmsford, advice concerning water supply of North Chelmsford Fire District

Chelsea, advice concerning sewerage

Advice concerning the water of a well of Thomas Strahan Company in

Milk supply of . . .

Chemical examination of drawn and undrawn poultry kept in cold storage

report upon the .....
Examination for ptomaines according to Brieger

Investigation for ptomaines by the method of Baumann and von Udrdnszky

Summary ....
Cheshire, water supply of

Chester, water supply of

Chesterfield, advice to board of health of, relative to a nuisance

Investigation of outbreak of trichinosis in

Chestnut Hill Reservoir, analysis of water of .

Chicken, devilled, adulterated .....
Chicopee, advice concerning ice supply....

Advice relative to the cutting of ice on Abbe Reservoir

Examination of dairies in .... .

Medical inspection of schools in .

Milk supply of ...... .

Children's Island Sanitarium, advice concerning water supply of

Chocolate, examination of .

Cholera infantum, deaths and death-rates from

Chutney, adulterated .....
Cider, examination of .

Cider vinegar, analysis of .

Cinnamon extract, examination of

Clam bouillon, examination of . . .

Clams, exam.ination of ....
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of manufacturing

Clark, W. G., & Co., advice concerning water supply of factory of

Cleanliness in licensed workrooms, standard of, Health District No. 5

Tenement house workrooms, Health District No. 6 .

Clinton, abstract from annual report of board of health of

Milk supply of ...... .

Quarantine regulations in .... .

Clothing, work on, in tenement houses, Health District No. 1

Health District No. 5

Health District No. 6

Health District No. 7 .

Health District No. 9

Health District No. 11

Coagulants, slow sand filtration of water with the aid of .

Cocaine, preparations containing .....
Cochrane Manufacturing Company, advice concerning disposal

wastes .......
Cocoa, examination of ......
Codding Brook, analysis of water of ... .

Coffee, examination of ......
Cohasset, advice concerning water supply of .

Examination of dairies in .... .

Water supply of .

Cold Brook Reservoir, analysis of water of .

CoUinsville (Dracut), water supply of .

Colrain, offensive water-closet conditions in a tenement in

Sanitary conditions of factories in .

Concord, advice concerning ice supply ....
Examination of dairies in .... .

Water supply of .

Condensed milk, examination of .

Confectionery, examination of . . . .

Connecticut, examination of dairies in .

Consumption, death-rate from .....
Deaths and death-rates from.....
Number of deaths from, in 1906 ....
Number of deaths from, in 1907 ....
Weekly returns of death from ....

Contact filters, operation of .

Studies of storage of matter in ... .

Contagious diseases, discoveries relative to. Health District No
In Southampton, precautions taken in .

Outbreaks of ...... .

Report of, in tenement houses where clothing is made
Conway, sanitary conditions of factories in .

Cook Allen Reservoir, analysis of water of .

Cooley Brook, analysis of water of ... .

Corned beef, examination of .....
Cream, examination of • .

Cream of tartar, examination of .

Crystal Lake (Gardner), analysis of water of .

Crystal Lake (Haverhill), analysis of water of

Crystal Lake (Wakefield), analysis of water of

Cultures, diphtheria, and bacteriological laboratories, Health District No.

Negative, for releasing diphtheria patients. Health District No. 15

Release, Health District No. 9 ..... .

462, 464, 471, 472
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370, 378
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150, 155
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393

150

365, 378
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391, 396
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472, 473
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150
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Currant juice, red, examination of

Cutlery establishment in Northampton, protection against dust

Cutlery factory, hygiene of, in Montague

Dairies, inspection of .

Dalton, water supply of ..... .

Danvers, milk supply of ..... .

Water supply of .

Darby Brook Reservoir, analysis of water of .

Dartmouth, examination of dairies in .

Milk supply of ...... .

Dash plates, application of sewage to trickUng filters with

Davis, Henry C, advice concerning the water of Pine Grove Mineral Spring

Death, causes of

Deaths, from diphtheria, in 1906

From measles, in 1906 .

From scarlet fever, in 1906

From typhoid fever, in 1906

Number of, in the State, during 1906

Number of, in the State, during ten years

Returns of, in cities and large towns
Total, from certain causes, during 1907 .

Under five years, number of, during 1907

Deaths and death-rates, from cancer

From consumption

From cerebro-spinal meningitis

From cholera infantum

From diphtheria .

From dysentery .

From measles

From pneumonia .

From scarlet fever

From smallpox

From typhoid fever

From whooping cough

Death-rate of Massachusetts, for 1906

Death-rates

By age-periods

In Massachusetts, for ten years

Intensity of the seasonal

Dedham, advice concerning disposal of manufacturing wastes of the Cochrane

Manufacturing Company in

Examination of dairies in

Milk supply of

Water supply of .

Deerfield, improper ventilation of

Sanitary condition of factory

Water supply of .

Devilled chicken, adulterated

Devilled ham, adulterated

Devilled tongue, adulterated

Diabetic flour, examination of

Dighton, examination of dairies in

Dike's Brook Reservoir, analysis of water of

Dining-room in a factory

Centre School building
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508, 514
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Diphtheria, advice to Stoneham board of health as to negative cultures for re-

leasing patients with .

Deaths and death-rates from .

Fatality of, in 1906

Fatality of, for sixteen years .

In Templeton

In Winchendon
Number of deaths from, during 1907

Number of deaths from, for sixteen years

Outbreak of, in Dorchester

Outbreak of, in Hyde Park .

Outbreak of, in Millis

Outbreak of, in Milton .

Registered deaths from, in 1906

Release of patients on negative cultures

Reported cases of, in 1906

Reported cases of, in 1907

Reported cases of, for sixteen years

Weekly returns of death from

Diphtheria antitoxin, report upon production and distribution of

Diphtheria cultures, report upon examination of

Diphtheria cultures and bacteriological laboratories. Health District No.

Disease, investigation of local outbreaks of infective

Prevention of the spread of, by wearing apparel

Disease and mortality, statistical summaries of

Diseases, contagious. Health District No. 12

Outbreaks of 462, 464, 471, 472

Diseases, fatality of certain .

Diseases dangerous to the public health

Definition of . . .

List of, as term is used in Acts of 1902, chapter 213

In accordance vnih the provisions of chapter 183 of the Acts of

1907

Notification of prevalence of. Health District No. 15

Unreported cases of, in tenement-house workrooms .

Disinfection, action of local boards of health relative to .

Of premises vacated by tubercular patients

Dorchester, outbreak of diphtheria in .

Douglas, examination of dairies in ....
Dover, examination of dairies in .

Dover, Henry G. Opdycke, advice concerning sewage disposal

Dow's Brook Reservoir, analysis of water of .

Dracut, water supply of .....
Drawn and undrawn poultry, investigation of

Dressmaking establishments, as to whether they should be licensed

Drugs, examination of .....
Inspection of ..... •

Dudlej^, examination of dairies in ...
Dug Pond, analysis of water of .

Dummer Academy, advice concerning water supply of

Durkee, George D. R., advice concerning the water of Moose Hill Spring

Dust, exhaust fans for metal

From grindstones

Protection of employees against

Duxbury, milk supply of

508,
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466
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475
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Dwellings, types of, where work on clothing is done, Health District No. 5

Dysentery, deaths and death-rates from

East Brookfield, advice concerning water supply of

Easthampton, advice concerning water supply of

Water supply of .

Water and sewerage system in

Easton, examination of dairies in .

Milk supply of . . .

Water supply of .

East Mountain Reservoir, analysis of water of

Edgartown, water supply of

Eggs, examination of .

Egypt Brook Reservoir, analysis of water of

Elder's Pond, analysis of water of

Employees, Polanders in a Northampton factory

Employers, attitude of, Health District No. 10

In sanitary matters, Health District No. 10

Interest sho-mi by, as to health of minors

Enfield, health of operatives in .

Sanitary conditions of mills in

Er\ing, sanitary condition of factory in

Erysipelas, number of deaths from, during 1907

Reported cases of ....
Weekly returns of death from

Establishment, a model ....
Health Di.strict No. 11 .

Establishments and tenements, model, Health District No. 10

Everett, abstract from annual report of board of health of

Board of health, advice to, relative to smallpox

Investigation of outbreak of scarlet fever in

Milk supply of .... .

Exhaust fans for metal dust in a macliine shop

Expenditures ......
Factories, old, sanitary conditions in

Regulation of artificial moisture in

River pollution by ....
Sanitary condition of. Health District No. 1

Health District No. 2

Health District No. 3

Health District No. 4

Health District No. 7

Health District No. 8

Health District No. 9

Heahh Di.strict No. 10

Health District No. 11

Health District No. 12

Health District No. 13

Health District No. 14

Health District No. 15

Sanitation of, in Holyoke

Shoe, sanitarj- conditions in. Health District No. 10

With commendable sanitary conditions .

Factory conditions and sickness, relation between

With distinctly bad sanitarj' conditions .

PAGE

465

508, 514



INDEX. 597

P^airhaven, examination of dairies in

Water supply of .

Fall Brook Reservoir, analysis of water of

Fall River, examination of dairies in

Milk supply of .

Water supply of .

Advice relative to ice cutting on North Watuppa Pond
Advice relative to rules and regulations for protection of

Rules and regulations for the protection of

Falmouth, water supply of .

Falulah Reservoir, analysis of water of

Filter, Lawrence city .

Filters, removal of bacteria by
Contact, operation of

Studies of storage of matter in

Sand, operation of

Rate of operation of .

Sprinkling, mechanical filtration of effluents of

Operation of .

Trickling, application of sewage to

Operation of .

Refiltration of effluents of .

Studies of storage of matter in

Water, efficiency of

Maximum rate determinations

Filtration of water

Double ....
Experiments on .

Mechanical ....
Slow sand, with the aid of coagulants

First aid, for factory employees, hospital for

Outfits for employees

Outfits, Heahh District No. 11

Well-equipped room for, in a factory

First-aid work, hospital well equipped for

Fitchburg, milk supply of .

Quarantine regulations in

Typhoid fever in .

Water supply of .

Rules and regulations for protection of

Five Mile Pond, analysis of water of

Flavoring extracts, examination of

Fomer Reservoir, analysis of water of

Food, examination of, for preservatives

Food and drug acts, prosecutions under

Food and drug inspection

Summary of . . .

Foods, proprietary, examination of

Fosgate Brook, analy.sis of water of

Foster's, W. C, Sons, ad\'ice concerning water supply of factory of

Foundries, ventilation of

Foundry, bathroom in

Foxborough, examination of dairies in

Milk supply of . . .

Water supply of .

Foxborough State Hospital, advice concerning water supply of

PAOB
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390
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150
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204
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259
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378
151
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475
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PAGB

Framiiigham, advice concerning the water of a well in .... . 55

Advice concerning the water of a well of H. R. Long Shoe Company
in ........... . 54

Advice concerning water supply of ....... 54

Milk supply of 360

State Camp Ground at, advice concerning water supply of . . . 53

Water supply of .......... . 155

Framingham Reservoirs, analyses of water of ...... 149

Franklin, advice concerning sewage disposal . . . . . . . 118

Freetown, examination of dairies in ....... . 390

French & Ward, advice concerning disposal of m.anufacturing wastes . . 133

Fresh Pond, analysis of water of . . . . . . . . . 1.50

Fruit juices, examination of ......... 378

Fruits, canned, examination of ........ . 367, 378

Fumigation, Health District No. 9 ........ 473

Left to attending physician in certain towns ...... 479

Seizure of goods in tenement-house workrooms for ..... 468

Fumigation and quarantine in to-wTis in Health District No. 15 . . . 485

Gardner, advice concerning water supply of . . . . . . . 55, 57

Investigation of outbreak of scarlet fever in ..... . 500

Milk supply of 360

Scarlet fever in .......... . 479

Water supply of .......... . 150

Gates Pond, analysis of water of . . . . . . . . . 151

General health of the State in 1906 505

Georgetown Poor Farm, advice concerning water supply of ... . 59

Gilbertville, ventilation of schoolhouses in ...... . 478

Glanders, death from, in 1906 ......... 514

Glen Brook, analysis of water of ........ . 151

Gloucester, abstract from annual report of board of health of . . . . 571

Board of health of, concerning a local nuisance ..... 470

Medical inspection of schools in ....... . 571

Milk supply of .......... . 359

Water supply of 150, 151

Grafton, examination of dairies in ........ 393

Water supply of .......... . 155

Granby, examination of dairies in ........ 390

Grape juice, examination of ......... 370, 378

Great Barrington, water supply of ........ 151

Great Pond (North Andover), analysis of water of . . . . . . 152

Great Pond (Randolph), analysis of water of . . . . . . . 153

Great Pond (Weymouth), analysis of water of ..... . 154

Great Quittacas Pond, analysis of water of ...... . 152

Great South Pond, analysis of water of . . . . . . . . 153

Greenfield, milk supply of ......... . 360

Sanitary condition of factories in ....... . 480

Water supply of . . . . . . . . . . . 151

Green River, analysis of water of . . . . . . . . . 151

Grinding, buffing and polishing, protection from dust in . . . . . 474

Grindstones, protection of employees against dust from ..... 461

Groton, advice concerning ice supply of H. J. Bushway in ... . 108

Advice concerning pollution of James Brook . . . . . . 119

Water supply of .......... . 155

Groveland, board of health of, advice to, relative to scarlet fever patients . . 470

Advice to, as to smallpox outbreak ....... 471

Compulsory vaccination in ........ . 471
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Hadley, water supply of

Haggett's Pond, analysis of water of

Halifax, examination of dairies in

Ham, devilled, adulterated .

Potted, adulterated

Hamburg steak, examination of .

Hamilton, advice concerning water of a well at Hamilton Park
Board of health of, advice to, concerning nuisances

Hamilton Park, advice concerning water of a well at

Hanson, examination of dairies in

.

Hardwick, laxity in enforcing quarantine in .

Hart's Brook Reservoir, analysis of water of .

Haskell Brook Reservoir, analysis of water of

Hatchet Brook Reservoirs, analyses of water of

Hatfield, advice concerning sewage disposal .

Emery wheels, uncovered, in a factory in

Epidemic of scarlet fever in .

Prevalence of malaria in ... .

Sanitary conditions of factories in .

Water supply of .

Hathaway Brook, analysis of water of .

Haverhill, abstract from annual report of board of health of

Advice concerning sewerage ....
Medical inspection of schools in . . .

Milk supply of ..... .

Water supply of .

Hawkes Reservoir, analysis of water of .

HayTies Reservoir, analysis of water of .

Healey Brothers, advice concerning the water of a well

Health, State Inspector of. District No. 5, diary of

Suggestions made by
Health, State Inspectors of

Appointment of .

Duties of

Health districts, an act providing for the establishment of

Division of Commonwealth into

No. 1 .

No. 2 .

No. 3 .

No. 4 .

No. 5 .

No. 6 .

No. 7 .

No. 8 .

No.9 .

No. 10

No. 11

No. 12

No. 13

No. 14

No. 15

Health of minors in Health District No,

Health District No. 5

Health District No. 13

Health of towns .

Health District No. 3

Health District No. 4

PAOE
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150
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373

373
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59

470

59
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479

151

151

153
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359

151

152

151

95

467

466

4
1

1

1

3

461

462

463

464

465

467

469

470
472

474

477

478

479

483

483

461

466

482

557

463

464



600 INDEX.

of

Hinckley Rendering Works, advice concerning nuisance at works of

Hingham, examination of dairies in

Milk supply of . . .

Water supply of .

Hogshead cheese, examination of .

Holbrook, examination of dairies in

Holden, water supply of

Hollingsworth & Vose Company, ad\'ice concerning disposal of manufacturing

wastes . . . .

.

' .

Holyoke, abstract from annual report of board of health of

Advice concerning water supply of American Thread Company
Inspection of schoolhouses in

Milk supply of .

Water supply of .

Holyoke Street Railway Company, ad\'ice concerning w-ater supply of a hotel

on Mt. Tom
Honey, examination of . .

Hopedale, abstract from annual report of board of health

Hopkinton, water supply of

Hopkinton Reservoir, analysis of water of

Horn Pond, anal3^sis of water of .

Horseradish, examination of

Hospital for first aid to factory employees, establishment of

Hudson, ad\'ice concerning water supply of .

Water supply of .

Hull, milk supply of .

Humidifiers, water supply for

Humidity in mills, improperly regulated

Huntington, advice concerning water supply of

Water supply of .

Hyde Park, advice concerning disposal of manufacturing wastes of the Tileston

and Hollingsworth Company in

Examination of dairies in . . .

Investigation of outbreak of diphtheria in

Milk supply of .... .

Water supply of .

Hydrophobia, deaths from, during 1906

Number of deaths from, during 1907

Reported cases of ....
Weekly returns of death from

Hygrometers, absence or non-use of, in mills .

Ice supplies .......
Advice concerning .....

Illinois Leather Company, ad^^ce concerning nuisance at the factor^^

Infantile mortality ......
Of Bo.ston, during the period June 1 to Nov. 30, 1907

Investigation of .....
Rate of, during 1906

Rates of, for ten years .....
Infected places, warning of. Health District No. 12

Infection, milk as a carrier of ... .

Infective diseases, death-rate from, in 1906

Local outbreaks of .... .

Printed in.structions in .

Reported cases of, for sixteen years

of

PAOB

142

390

360

151, 155

378

390

151
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Infective diseases— Concluded.

Reports of certain ....
Reports of, from cities and to^vTis, during 1907

Seasonal intensity of prevalence of . .

Influenza, number of deaths from, during 1907

Weekly returns of death from
Inspection of dairies

Inspection of food and drugs

Inspection of liquors .

Ipswich, milk supply of

Water supply of .

Jamaica ginger, alcohol in

Jams, examination of .

Jellied meats, examination of

Jellies, examination of

Johnson's Pond, analysis of water of

Jonathan's Pond, analysis of water of

Kendal Green (Weston), ad\ace concerning the water of a well in

Kenoza Lake, analysis of water of .....
Kent Reservoir, analysis of water of .... .

Kingston, water supply of .

Kitchen Brook, analysis of water of .... .

Laboratories, bacteriological, and diphtheria cultures, Health District No
Lake Averic, analysis of water of .

Lake Cochituate, analysis of water of

Lake Pentucket, analysis of water of

Lake Pleasant, analysis of water of

Lake Saltonstall, analysis of water of

Lake Williams, analysis of water of

Lakeville, examination of dairies in

Lambs' tongues, examination of .

Lard, examination of .

Lawrence, abstract from annual report of board of health of

Board of health of, advice to, as to nuisances .

Advice to, relative to a bacteriological laboratory

aty filter

Experiment Station, work done at .

Milk supply of ...... .

Water supply of .

Leaping Well Reservoir, analysis of water of .

Lee, water supply of .

Leicester, water supply of .

Leicester Resers'oir, analysis of water of . . .

Lemon extract, examination of .

Lenox, advice concerning water supply of Aspinwall Water Company
Water supply of .

Leominster, abstract from annual report of board of health of

Quarantine regulations in .... .

Water supply of .

Leprosy, reported cases of .

Lexington, advice concerning sewerage ....
Milk supply of ...... .

Licensed workrooms, standard of cleanliness in, Health District No. 5

Health District No. 6

517

529

528

522

520

24, 389

23

24

360

151

386

371, 378

378

371, 378

151

153

103

151

154

155

150

473

153

149

151

152

151

152

393

378

378

574

471

470

240

20, 183

359

13, 151

153

151

155

154

370, 378

63

151

574

479

151

537

125

360

466

467
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Licenses, for work on clothing in tenement houses, Health District No. 5

Health District No. 6

Health District No. 10

Health District No. 11

Misuse of, for work on clothing in tenement houses

Revoking of, in cases of tuberculosis

Lily Pond, analysis of water of .

Lime juice, examination of .

Lincoln, sanitary provisions in school building in

Liquors, inspection of .

Little Pond, analysis of water of .

Little Quittacas Pond, analysis of water of

Little Sandy Pond, analysis of water of

Little South Pond, analysis of water of

Lobster paste, examination of

Local nuisances. Health District No. 2

Health District No. 3 .

Health District No. 6 .

Health District No. 7 .

Health District No. 8 .

Health District No. 11 .

Health District No. 13 .

Local outbreaks of infective disease, investigation of

Lockers, individual, in a factory ....
Long, H. R., Shoe Company, advice to, concerning water supply

Long Pond (Falmouth), analysis of water of .

Longham Reservoir, analysis of water of . . .

Longmeadow, water supply of .... .

Loon Pond, analysis of water of .

Lowell, advice concerning sewage disposal

Bacteriological laboratory in .

Milk supply of ...... .

Water supply of .

Lower Hobbs Brook Reservoir, analysis of water of

Lower Holden Reservoir (Worcester), analysis of water of

Lower Sandra Pond, analysis of water of . . .

Ludlow, examination of dairies in

Ludlow Basin, analysis of water of

Ludlow Canal, analysis of water of

Lvidlow Reservoir, analysis of water of

Lunch counter in a shoe factory .

Lung diseases, acute, number of deaths from, during 1907

Weekly returns of death from ....
Lunt, Thomas S., advice concerning the water of a spring

Lynn, abstract from annual report of board of health of .

Advice concerning a nuisance at the works of Illinois Leather Company
Advice concerning a nuisance at the works of George E. Marsh Com

pany
Advice concerning water of certain springs

Board of health of, action taken concerning dead fish nuisance

Milk svipply of ....... .

Water supply of .

Rules and regulations for the protection of .

Lynnfield, advice concerning the water of a well of F. J. D. Barnjum in

Machinery and metal supplies, sanitary conditions of factories niaking

Maine, examination of dairies in .

PAOE

465

467

477

477

467

466

150

378

474

24, 385

150

152

149

152

379

462

463

468

470

471

477

480, 481

22, 487

477

54

150

153

151

153

126

473

359

155

150

154

153

393

153

153

153

475

522

520

103

575

140

140

66

470

359

152

65

66

11

474

391, 395
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Malaria, as to prevalence of, iii Hatfield

Examination of blood for parasite of

Malarial fever, number of deaths from, during 1907

Reported cases of .....
Weekly returns of death from

Maiden, Centre School, ventilation of .

Medical inspection of schools in . . .

Milk supply of ..... .

Malignant pustule, death from, in 1906 .

Malt e.xtract, examination of ... .

Malt liquor, examination of .

Manchester, advice concerning water supply of

Water supply of .

Mann Reservoir, analysis of water of .

Mansfield, examination of dairies in . .

Milk supply of ..... .

Water supply of .

Maple sugar, examination of ....
Maple syrup, examination of ... .

Marblehead, advice concerning the water supply of Children's Island Sani

tarium ......
Milk supply of ..... .

Water supply of .

Marion, advice concerning the water of a spring of George F. Richards in

Ad\dce concerning water supply of

Marlborough, advice concerning the location and construction of a slaughterhouse

in ...... .

Milk supply of ..... .

Water supply of .

Marsh, George E., Company, advice concerning a nuisance at the works of

Marshfield, water supply of .

Mattapoisett, examination of dairies in .

Maynard, water supply of .

Rules and regulations for the protection of

Measles, deaths and death-rates from

Deaths from, for sixteen years

Fatality of, in 1906

Fatality of, for sixteen years....
Number of deaths from, during 1907

Registered deaths from, in 1906

Reported cases of, in 1906 ....
Reported cases of, in 1907 ....
Reported cases of, for .sixteen years

Weekly returns of death from

Meat products, examination of .

Meats, jellied, examination of ...
Mechanical filtration, of effluents of sprinkling filters

Of water .......
Medfield, water supply of .

Medford, advice concerning a proposed dam in Mystic River

Milk supply of . . - • •

Medical and surgical appliances for employees

In factories, action of Beverly board of health as to

In factories in Ware .....
Medicines, patent and proprietary, examination of .

Medwaj', ad\'ice concerning water supply of .

PAGE

481

458

522

537

520

468

575

359

514

.371, 378

371, 378

66, 69

155

154

390

360

155

371, 378

371, 378

71

360

155

75

71, 73

76

359

152

140

155

390

152

76

508, 514

524

523

524

522

523

523

526

524

520

372, 378

378

229

253

155

142

359

461

470

482

23

76
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Meetinghouse Pond, analysis of water of

Melrose, milk supply of . . .

Merrill, F. S., advice concerning water supply of factory of

Merrimac, water supply of .

Merrimack River, analyses of water of

Analysis of filtered water of .

Flow of ... .

Metal dust, removal by exhaust fans

Methuen, milk supply of

Water supply of .

Metropolitan Park Commission, advice concerning a proposed dam in the Mystic

River ......
Advice concerning the water of wells in Revere

Metropolitan water district, analyses of water of

Metropolitan Water and Sewerage Board, advice concerning the location and con

struction of a slaughterhouse in Marlborough

Middleborough, water supply of .

Middleton Pond, analysis of water of

Milford, advice concerning sewerage

Milk supply of . .

Water supply of .

Milk, as a carrier of infection

Fraudulently adulterated

From cities....
From suspected producers

From towns

Growth of pathogenic bacteria in

Quality of, by months .

Mill Brook, analysis of water of

Millbury, water supply of

Millham Brook Reservoir, analysis of water of

Millis, diphtheria outbreak in

Water supply of .

Mills, Groveland Woolen, vaccination of employees

Millvale Reservoir, analysis of water of .

Milton, examination of dairies in .

Investigation of outbreak of diphtheria in

Milk supply of . . .

Mince meat, adulterated

Examination of .

Minors, condition of homes of, Health District No. 10

Examination of. Health District No. 1

Health District No. 3

Health District No. 5

Health District No. 13

Interest shown by employers as to health of

Model establishnaent, a. Health District No. 11

Model establishments and tenements. Health District No. 10

Moisture, artificial, regulation of, in factories .

Molasses, examination of .

Monson, examination of dairies in

Water supply of .

Montague, advice to board of health of .

Boys under fourteen years of age in factories in

Emery stones, suction pipes for broken

Milk supply of ... .

PAGE

150

359

37

155

162

151

182

475

360

155

142

90

149

76

155

150

127

360

152

24
362

359

361

360

417

362

152

156

152

477

156

472

151

390

497

360

373

378

475

461

463

466

482

482

477

475

463

373, 378

393

156

481

481

481

360
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Montague— Concluded.

Minors examined in a cutlery factory in

Sanitation of factories in

Unsanitary condition of Turners Falls

Water supply of .

Montgomery Reservoir, analysis of water of

Morse Reservoir, analysis of water of

Mortality, infantile, investigation of, in Boston

Mountain Street Reservoir, analysis of water of

Muller Brothers, advice concerning nuisance at works of

Mumps, reported case of ... .

Muschopauge Lake, analysis of water of

Mystic River, advice concerning proposed dam in

Nantucket, milk supply of .

Water supply of .

Nashua River, pollution of the north branch of

Nashua River (south branch), flow of .

Natick, examination of dairies in .

Milk supply of ... .

Water supply of . ' .

Naukeag Reservoir, analysis of water of

Neckties, unlicensed manufacturers of .

Needham, examination of dairies in

Water supply of .

Neponset River, prevention of pollution of

Neponset Woolen Mills, advice concerning disposal of manufacturing

New Bedford, abstract from annual report of board of health of

Examination of dairies in

Milk supply of ... .

Water supply of .

New Braintree, examination of dairies in

Laxity in enforcing quarantine in .

Newbury, advice concerning water supply of Dummer ^ademy in

Newburyport, advice concerning sewage disposal

Advice concerning water supply of ....
Advice concerning water supply of the factory of Chase-Shawmut

Board of health of, advice to, as to sewage conditions

Milk supply of ....... .

Water supply of ....... •

New Hampshire, examination of dairies in .

Newton, abstract from annual report of board of health of

Milk supply of ....... •

Water supply of ....... .

New York, examination of dairies in .

Non-alcoholic drinks, examination of . . . ...
Norfolk, examination of dairies in .....
North Adams, abstract from annual report of board of health of

Milk supply of .....•• .

Water supply of ....... •

Northampton, advice concerning water supply of a hotel of the-Ho

Railway Company on Mt. Tom
Appearance of factory employees in

Hygienic conditions of factories in .

Milk supply of ... .

Quarantine of scarlet fever cases in

wastes

Comp;

PAGE

481

481

481

152

153

151

24

152

139

537

151

142

360

152, 156

18

178, 182

393

360

156

150

467

390

156

18

113

575

390

359
152

393

479

78

128

78, 79, 81

any in 82

471

359

156

391, 393

576

359

156

392, 395

373, 378

393

576

359

152

lyoke Street

83

481

481

359
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water supply of the

for the

Northampton— Concluded.

Tuberculosis exhibit in .

Water supply of .

North Andover, water supply of

North Attleborough, advice concerning

Clark & Co. in

Examination of dairies in

Milk supply of . . .

Water supply of .

Northborough, water supply of

Northbridge, examination of dairies in

Water supply of .

North Brookfield, examination of dairies in

North Chelmsford Fire District, ad^'^ce concerning water supply of

Northfield, ad\'ice concerning water supply of Northfield schools in

Outbreak of scarlet fever in .

Northfield Schools, advice concerning water supply of

North Lancaster, ventilation of schoolhouses in

North Watuppa Lake, analysis of water of .

Norton, examination of dairies in .

Norwood, abstract from anniial report of board of health of

Ad\ice concerning sewage disposal....
Water supply of .

Notch Brook Reservoir, analysis of water of .

Notification and registration of tuberculosis, an act to provide

Nuisance, abated by Lynn and Saugus boards of health .

Abatement of, by Gloucester board of health .

Dead fi.sh, abated by LjTm and Saugus boards of health

Nuisances, ad%'ice to Hamilton board of health concerning

Advice to Lawrence board of health concerning

Local, Health District No. 2

Health District No. 3

Health District No. 6

Health District No. 7

Health District No. 8

Health District No. 11

Health District No. 13

Nuts, chopped, examination of

Oak Bluffs, milk supply of .

Water supply of .

Oakham, examination of dairies in

Oldham Pond, analj^sis of water of

Olives, examination of

Opdycke, Henry G., ad\'ice concerning sewage disposal

Ophthalmia neonatorum, reported cases of

Orange extract, examination of

Orange, milk supply of . . .

Outbreak of diphtheria in Millis .

Oxford, water supply of . . .

Oysters, examination of . . .

Palmer, milk supply of . . .

Water supply of .

Palmer (Bondsville), advice concerning water supply of

Investigation of outbreak of typhoid fever in .

factorv of W. G.

PAGK

481

152

152

83

390

360

156

152

390

152

390

45

84

482

84

478

150

390

577

129

152

152

6

470

470

470

470

471

462

463

468

470
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477

480, 481

378

360

156

390

149

378

117

537

370, 378

360

477

156

379

360
152

85, 86

489
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of

of

Pastry, examination of

Pathogenic bacteria in milk, growth of

Paxton, laxity in enforcing quarantine in

Peabody, milk supply of

Sanitation of schoolhouses in

Water supply of .

Peanut butter, examination of

Pebble Brook, analysis of water of

Pelham, hj^gienic conditions of factories

Peppermint extract, examination of

Phillipston Resers^oir, analysis of water of

Pickled tongue, examination of

Pickles, adulterated

Examination of .

Pigs' feet, examination of

Pine Grove Mineral Spring, advice concerning water of

Pittsfield, abstract from annual report of board of health

Advice concerning water supply of

Milk supply of ... .

Water supply of .

Plainville, advice concerning water supply of

Examination of dairies in

Plymouth, abstract from annual report of board of health

Ad-\ace concerning the water of a spring and a well

Milk supply of ..... .

Water supply of .

Pneumonia, deaths and death-rates from

Polishing, buffing and grinding, protection from dust in

Pollution of Assabet and Charles rivers by factories

Of Boston harbor .....
Of Stony Brook
Of the north branch of the Nashua River

Of water supplies, prevention of .

Population of cities and large towns

Porter, examination of .....
Potted ham, adulterated .....
Poultry, drawn and undrawn, investigation of

Kept in cold storage, report upon .

Powdered sugar, examination of .

Preservatives, examination of food for .

Pressed corned beef, examination of . . .

Princeton, typhoid fever in .

Privies, filthy, in Turners Falls ....
Proceedings and observations of the State Inspectors of Health

Proprietary foods, examination of

Proprietary medicines, examination of

Prosecutions under food and drug acts, statistics concerning

Provincetown, advice concerning water supply of

Milk supply of .

Water supply of .

Pulmonary tuberculosis, death-rate from

Deaths and death-rates from .

Number of deaths from, in 1906

Number of deaths from, in 1907

Weekly returns of death from

Purification of sewage and water .

PAOB

373, 378

417

479

360

469

152

378

153

482

378

150

378

374

373, 378

378

99

577

86

359

152

88

390

577

89

360

152, 153

508

474

476

7

17

18

15

545

371, 378

378

21

265, 287

375

377

378

479

481

459

378

23, 381

341

89, 90

360

156

545

508, 512

511

522

520

183
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Quarantine, ad\dce to Amesbury board of health as to

Advice to Groveland board of health as to

Ad\'ice to Salisbury board of health as to

Improper, Health District No. 9 . . . .

Laxity in enforcing, Health District No. 12

Of scarlet fever cases in Northampton
Regulations in. Health District No. 12 .

Quarantine and fumigation in towns in Health District No. 15

Quarantine and schools. Health District No. 9

Quincy, abstract from annual report of board of health of

Examination of dairies in .... .

Milk supply of ...... .

PAOB

472

470

472

473

479

481

479

485

473

577
390

359

Railroad stations, unsanitary condition of

Rainfall records....
Randolph, examination of dairies in

Water supply of .

Raynham, examination of dairies in

Reading, milk supply of

Water supply of .

Reading room in a factory, provision for a

Receptacles for sputum, regulation as to cleaniu;

Refiltration of trickling filter effluents .

Rehoboth, examination of dairies in

Release of diphtheria patients, negative cultures for. Health District

Revere, advice to Metropolitan Park Commission concerning the water of wells

Milk supply of ... .

Rhode Island, examination of dairies in

Richards, George F., advice concerning the water of a spring

River, Assabet, pollution of, by factories

Charles, pollution of, by factories

Rivers, examination of

Roaring Brook, analysis of water of

Rochester, examination of dairies in

Rockport, milk supply of

Water supply of .

Routine work, statistics of .

Rowland, F. C, advice concerning the water of a spring in Shelburne Falls

Rowley, advice concerning water supply of factory of W. C. Foster's Sons

Royalston, laxity in enforcing quarantine in .

Russel Brook, Winchester, advice relative to pollution of . . .

Rutland, advice concerning location of State Prison at .

No. 15

463

163, 168

390

153

390

360

156

475

475

225

393

484

90

360

392, 395

75

476

476

157

150

393

360
153

25

93

91

479

137

144

Sacket Brook, analysis of water of

Salad dressing, adulterated .

Examination of .

Salem, ad'vice concerning sewage disposal

Milk supply of .

Sanitation of schoolhouses in

Water supply of .

Saleratus, examination of .

Salisbury, board of health of, advice on matters relating

Ad-vace to, relative to scarlet fever patients

Salisbury Brook Reservoir, analysis of water of

to sewage

152

374
4, 378

131

359

469

153

378

471

470

150
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dead'fish

concernin

Sanatoria, notification of admittance of tubercular patients in

Sand filters, operation of

Rate of operation of

Sandy Pond, analysis of water of

Sanitary conditions, commendable, in factories

Distincth'' bad, in a factory, .

In old buildings .

Of a factory in Charlemont

Of factories, Health District No. 1

Health District No. 2

Health District No. 3

Health District No. 4

Health District No. 7

Health District No. 8

Health District No. 9

Health District No. 10

HealthDistrictNo.il
Health District No. 12

Health District No. 13

Health District No. 14

Health District No. 15

Sauces, table, examination of

Saugus, board of health of, action taken concerning

Saugus River, analysis of water of

Sausage, adulterated .

Examination of .

Scarlet fever, advice to West Springfield board of health

Deaths and death-rates from
Epidemic of, in Hatfield

Fatality of, in 1906

Fatality of, for sixteen years

Number of deaths from, during 1907

Number of deaths from, for sixteen years

Outbreak of, in Northfield

Outbreak of, in Boston .

Outbreak of, in Cambridge

Outbreak of, in Everett

Outbreak of, in Gardner

Outbreak of, in Somerville .

Quarantine of, in Northampton
Registered deaths from, in 1906

Reported cases of, in 1906

Reported cases of, in 1907

Reported eases of, for sixteen years

Weekly returns of death from
School, Centre, in Deerfield, improper ventilation of

Schoolhouses, inspection of, in Holyoke
Sanitary pro\'isions of, in Lincoln .

Sanitation of, in Peabody and Salem

Ventilation of

Ashby
Barre

Boylston .

Gilbertville

Maiden, Centre School

North Lancaster

nuisance

PAGE
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204

232

150

476

476

476

480

461

462

463

464

469

471

473

474
477

478

479

483

484

375
470

152

373

378

483

508, 514

481

523

524

522

524

482

491

491

491

479, 500

491

481

523

523

526

524

520

480

483

474
469

463

478

478

478

478

468
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Newburyport board of health as to

Falls

Schools and quarantine, Health District No. 9

Scituate, examination of dairies in

Water supply of .

Scott Reservoir, analysis of water of

Seekonk, advice concerning the water of certain wells

Examination of dairies in

Septic tanks, operation of

Sewage, analysis of .

Application of, to trickling filters

Purification of . . .

Sewage conditions, improper, advice to

Sewage disposal, advice concerning

Sewer outlets, examination of

Sewerage, advice concerning

Lack of proper system of, in South Hadley

Sewerage and sewage disposal, advice concerning

Sewerage and water supply.....
Sewerage and water system in Shelburne

Sharon, advice concerning water supply of

Examination of dairies in ... .

Water supply of .

Shaw Pond, analysis of water of .

Sheffield, water supply of .

Shelburne, advice concerning water supply of Shelburne

Sewerage and water system in . . .

Shelburne Falls, advice concerning water supply of

Shellfish, examination of .... .

Shirley, water supply of . . . .

Shoe factories, sanitary conditions in .

Health District No. 10

Shoe factory, lunch counter in a .

Shrimp paste, examination of ... .

Shrimps, examination of .... .

Shutesbury, need of education on health subjects in

Sickness and factory conditions, relation between .

Siegel, Henry, Company, advice to, concerning the water

Silver Lake, analysis of water of .

Smallpox, advice to Everett board of health relative to

Advice to Groveland board of health during outbreak of

Deaths and death-rates from

Fatality from, in 1906 and other years

Prevalence of, in the State

Reported cases of, in 1907

Weekly returns of death from

With reference to vaccination

Snake Brook Reservoir, analysis of water of

Somerset, advice concerning the water of certain wells

Examination of dairies in ... .

Investigation of an outbreak of typhoid fever in

Somerville, abstract from annual report of board of health of

Advice concerning a nuisance at the Hinckley Rendering Works

Examination of dairies in ... .

Investigation of an outbreak of scarlet fever in

Investigation of an outbreak of typhoid fever in

Milk supply of ..... .

Southampton, precautions taken relative to contagious diseases

of a well

36,

FAGB
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390

156
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390

188

186

190

183

471

111

17

33, 36

482
111

10

482

92

390

156

153

156

93

482

93

374, 379

156

469

475

475

379

379

482

476

44

150

468
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526

520

511

153

94

390

501

578

142

391

491

496

359

482



INDEX. 611

mills

Southboroiigh, examination of dairies in

Southbridge, advice concerning sewage disposal

Milk supply of . . .

Water supply of .

South Hadley, lack of proper sewerage system in

Water supply of .

Spencer, examination of dairies iu

Milk supply of . . .

Water supply of .

Spices, examinatiou of

Spitting habit, the

Spitting, notices, an example of, used in

Signs prohibiting, in factories

Spittoons, regulations as to cleaning

Spot Pond, analysis of water of

Springfield, abstract from annual report of board of health of

Medical inspection of schools in

Milk supplj' of . . .

Water supply of .

Spring Pond, analysis of water of .

Sprinklers, underfed, application of sewage to trickling filters with

Sputum, report upon examination of .

State Camp Ground, Framingham, advice concerning water supply of

State Hospital, Foxborough, advice concerning water supply of

State Inspector of Health of District No. 5, notes from diary of

Suggestions made by ......
State Inspectors of Health, proceedings and observations of

State Prison, advice to Board of Prison Commissioners concerning location

of

Statistical summaries of disease and mortality

Still-births

Stockbridge, water supply of . . .

Stoneham, abstract from annual report of board of health of

Advice concerning water of well of C. L. Bournival in

Advice concerning water of well of Healey Brothers in

Board of health, abatement of nuisance by
Advice to, relative to releasing diphtheria patients

Fumigation of premises by
Milk .supply of ... .

Stony Brook, pollution of .

Stony Brook Reservoir, analysis of water of

Stoughton, advice concerning nuisance at the works of French & Ward in

Examination of dairies in

Milk supply of . . .

Water supply of .

Strahan, Thomas, Company, advice to, concerning the water of a well

Strawberry extract, examination of

Streams, flow of .

Sudbury, milk supply of

Sudbury Reservoir, analysis of water of

Sudbury River, flow of

Sugar, examination of

Maple, examination of .

Powdered, exam.ination of

Suntaug Lake, analysis of water of

Supplement ....

V PAGE

393

132

360

153

482

153

391

360
153

375, 379

462

463

473, 475

475

149

578

579

359

153

152

193

453

53

53

467

466

459

144

515

541

153

580

95

95

468

468
468

360

17

150

133

391

360

156

46

370, 378

163, 169

360
149

169, 182

379

371, 378

375

152

31



612 INDEX.

Swampscott, advice concerning the water of Bassett Sprin

Advice concerning the water of Moose Hill Spring

Milk supply of . . .

Swansea, examination of dairies in

Syrup, maple, examination of

Syrups, examination of

Table sauce, examination of

Tanks, septic, operation of .

Taiinton, abstract from annual report of board of health of

Advice concerning sewage disposal

Examination of dairies in

Milk supply of . . .

Water supply of .

Tea, examination of .

Tekoa Reservoir, analysis of water of

Templeton, diphtheria in

Tenement-house work, Health District No. 1

Health District No. 5 .

Health District No. 6 .

Health District No. 7 .

Health District No. 9 .

Health District No. 10 .

Health District No. 11 .

Tenement houses, contagious diseases in, undiscovered

Crowded condition of

Tenements and establishments, model. Health District No. 10

Tetanus, reported cases of

Tewksbury, release cultures required by board of health of

Thomson, Judson L., Manufacturing Company, advice concerning the water of a

well ....
Thunder Brook, analysis of water of

Tileston & HoUingsworth Company, advice concerning disposal of manufacturing

wastes

Tillotson Brook, analysis of water of

Tisbury, water supply of

Tomato bouillon, adulterated

Tongue, devilled, adulterated

Pickled, examination of

Tongue cheese, examination of

Tongues, lambs', examination of .

Towns, health of. Health District No. 3

Health District No. 4 .

Health District No. 9 .

Trichinosis, outbreak of, in Chesterfield

Reported cases of

Tripe, examination of .

Tuberculosis, advice to Westfield board of health concerning person ill with

An act to provide for the compulsory notification of

As to method of detecting, among employees .

Changes in addresses of patients ill with

Employee in factory afilicted with .

Examination of sputum for bacilli of

Falsifying death certificates in cases of

Fumigation after....
Of premises vacated by persons with

PAGE

96

95, 96

360

391

371, 378

375, 379

375, 379

188

580

134

391

359

153

379

153

479

462

465

467

469

472

477

477

467

467

475

537

473

99

150

123

153

156

375

373

378

378

378

463

464
472

496, 497

537

378

483

6
473-

467

479, 482

453

466

482

466



INDEX. 613

Tuberculosis— Concluded.

Laxity in reporting ......
Licenses revoked for tenement-house work in cases of

Modes for concealing ......
Persons with an arrested form of, in tenement workrooms
Prevalence of ...... .

Removal of patients with, in Ware
Tuberculosis, pulmonary, death-rate from

Deaths and death-rates from .

Number of deaths from, in 1906

Number of deaths from, in 1907

Weekl}'' returns of death from
Tuberculosis exliibit in Northampton
Turkeys, examination of

Turners Falls, unsanitary condition of

Tyngsborough, release cultures required by board of health of

Typhoid fever, bacteriological diagnosis of .

Deaths and death-rates from .

FataUty of, in 1906

Fatality of, for sixteen years

In Fitchburg

In Princeton

Number of deaths from, during 1907

Number of deaths from, for sixteen years

Outbreak of, in Bondsville (Palmer) and Belchertown

Outbreak of, in Cambridge
Outbreak of, in Somerville

Outbreak of, in Somerset

Registered deaths from, in 1906

Reported cases of, in 1906

Reported cases of, in 1907

Reported cases of, for sixteen years

Weekly returns of death from

Upper Hobbs Brook Reservoir, analysis of water of

Upper Holden Reservoir (Worcester), analysis of water of

Upper Sandra Pond, analysis of water of . . .

Uxbridge, examination of dairies in ... .

Water supply of .

Vaccination, compulsory, in Groveland....
Relation of, to smallpox .....

Vaccine virus, report upon the production and distribution of

Vanilla extract, examination of .

Varicella, reported cases of .

Ventilation of schoolhouses......
Vermont, examination of dairies in ... .

Vinegar, examination of ..... .

Wachusett Lake, analysis of water of .

Wachusett Reservoir, analysis of water of . . .

Wakefield, board of health of, abatement of nuisance by
Milk supply of ...... .

Water supply of .

Walden Reservoir, analysis of water of .

Wallace Reservoir, analysis of water of .

463, 468

466

466

468

462

482

545

508, 512

511

522

520

481

379

481

473

456

508, 512

523

524

479

479

522

524

489

496

496

501

523

523

526

524

520

150

154

153

391

156

471

511

441

370, 378

538

463, 478

392, 394

376, 379

150

149

468

360

153

152

150



614 INDEX.

Walpole, ad\'ice concerning disposal of manufacturing wastes at the works of

Hollingswortli & Vose Company in

Examination of dairies in .... .

Water supply of .

Waltham, abstract from annual report of board of health of

Ad^dce concerning the water of a well of the American Watch Tool Com-
panj'' in ...... .

Advice concerning the water of a well of the Judson L. Thomson Manu-

facturing Company in .

Advice concerning water supplj^ of ...
Milk supply of ...... .

Water supply of .

Wannacomet Pond, analysis of water of . . .

Ware, advice concerning the water of Pine Grove Mineral Spring

First-aid outfits in factories in ... .

Fumigation by board of health of .

Sanitary conditions of factories in .

Water supply of .

Wareham, ad\'ice concerning water supply of Wareham Fire District

Milk supply of ...... .

Water supply of .

Warren, examination of dairies in ....
Washrooms and sinks, custom of providing, in factories .

Water, double filtration of .

Drinking, notices posted concerning

Experiments on filtration of .

Mechanical filtration of .....
Purification of ...... .

Water filters, efficiency of .

Slow sand filtration of, with the aid of coagulants

Water filtration ........
Water-closets, sanitary condition of . .

In shoe factories .......
Water supply, advice concerning .....
Water supply and sewerage......

Ad\'ice concerning ......
Water supply of Lawrence ......

Of Lynn ........
Water supply statistics ......
Water supplies, examination of .

Sanitary protection of .

Watertown, abstract from annual report of board of health of

Examination of dairies in .... .

Milk supply of ...... .

Wayland, advice concerning water suppty of .

Water supply of .

Wearing apparel, work on. Health District No. 1

Health District No. 5 .

Health District No. 6

Health District No. 7

Health District No. 9

Health District No. 10

Health District No. 11

Weavers, the spitting habit of .... .

Webster, examination of dairies in ... .

Milk supply of ...... .

Water supply of .

PAOB

135

393

156

581

98

99

97

359

156

152

99

482

482

482

156

99

360

153

391

476

249

473

245

253

183

259

256

239

471

469

35, 37

10

33

13

11

163

10, 147

15

581

393

360

100

153

462

465

467

469

472

477

477

462

393

360

156



INDEX. 615

Weekly mortality returns

Wellesley, milk supply of .

Water supply of .

Wendell, sanitary conditions of factories in

Wenham Lake, analysis of water of

Westborough, milk supph'' of

Water supply of .

West Brook, analysis of water of .

West Brookficld, examination of dairies in

West Chesterfield, hygiene of factories in

Westfield, abstract from annual report of board of health of

Board of health of, advice to, relative to a patient ill with tviberculosis

Milk supply of ... .

Water .supply of .

Westfield Little River, analysis of water of

Westford, ad\'ice concerning water supply of

West Newburj', ad\'ice concerning the water of a spring of Thomas S. Lunt
in ...... .

Weston, ad\ice concerning the water of certain wells

Water supply of .

Weston Reservoir, analiJ^sis of water of .

Westport, examination of dairies in . . .

West Springfield, board of health of, advice to, relative to scarlet fever

Water supply of .

Rules and regulations for the protection of

Wcstwood, examination of dairies in

Weymouth, examination of dairies in .

Milk supply of ...... .

Water supply of ...... .

Whiskey, examination of ..... .

Wliite Pond, analysis of water of .

Whiting Street Reservoir, analysis of water of

Whitman, abstract from annual report of board of health of

Advice concerning ice supply of F. F. Downes in

Advice concerning ice supply of Whitman & Abington Ice

Milk supply of ...... .

Whitman & Abington Ice Company, advice concerning ice s

Whooping cough, deaths and death-rates from

Nuntiber of deaths from, during 1907

Weekly returns of death from

Widal test, report upon
Williamsburg, water supply of

Williamstown, board of health of, advice to, relati

tures

Milk supply of

Winchendon, abstract from annual report of board

Diphtheria in

Quarantine regulations in

Water supply of .

Winchester, advdce concerning ice supply

Advice relative to pollution of Russel Brook in

Milk supply of .

Water supply of .

Wine, examination of .

Wintergreen extract, examination of

Winthrop, ad%ice concerning sewage disposal

Milk supply of ... .

Company

upply

e to diphtheria release cul-

of health of

PAOE

519

360

156

482

153

360

153

152

391

480

582

483

360

153

153

102

103

103, 104

156

149

391

483

153, 154

104

391

391

360

154

384

152

151

582

109

109

360

109

508, 514

522

520

456

154

485

360

583

479

479

156

110

137

360

154

376, 379

378

138

360



616 INDEX.

Wobum, advice concerning water supply of

Examination of dairies in

Milk supply of .

Water supply of .

Women, seats for, in mills, provision for

Woolen Mills, Groveland, vaccination of employees in

Worcester, abstract from annual report of board of health of

Board of health of, advice to, concerning diphtheria

As to nuisances

As to reporting contagious diseases

Medical inspection of schools in

Milk supply of

Water supply of .

Work on wearing apparel. Health District No
Health District No. 5 .

Health District No. 6 .

Health District No. 7 .

Health District No. 9 .

Health District No. 10 .

Health District No. 11 .

Workrooms, standard of cleanliness in licensed, Health District

Health District No. 6 . . . .

Wrentham, advice concerning water supply of

Advice concerning water supply of Wrentham State School

Examination of dairies in .... .

Wrentham State School, advice concerning water supply of

Wright and Ashley Pond, analysis of water of

No. 5

FAOB

104

393

359

154, 156

471

472

583

478

477

477

584

359

154

462

465
467

469

472

477

477

466

468

104

106, 107

393

106, 107

151

Yeast . 377, 379










